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After coming together in the presence of a baby, four males 
remain in close proximity. A subadult male grooms an 
adult male (1t. ) and a juvenile male rooms a second sub- 
adult male who cradles the baby male 
frt. 
). 
(From lt. to rt. AM1, SM2, SM1, BM2 at 10 weeks, 
JM1, group 6). 
er submission of thesis 
This appendix was added after discussion with my examiners Professor R. A. Hinde 
and Dr. N. H. Freeman. 
In this thesis my aim (p7) was to arrive at a detailed analysis of the whole,. - 
spectrum of behaviour within a monkey group and to examine its ecological 
background. This (and the lack of previous work on this species) necessitatEd 
the detailed qualitative and quantitative analysis that contribute to the 
excessive length of the thesis. Perhaps the most important parts are the 
social behaviour chapters (chapters 10,11,12 and 14). Chapter 15 is a 
synthesis of the results. The reader is advised to start with the abstract 
(pxxii) and to treat chapter 8 as an appendix. Three deletions (or changes) 
have been made to the oriýginal text (p 45 76,269). 
2. Nearest neighbour data- chapter 13. 
Caution is advised in the interpretation of the results from this data. 
The aim was to provide a description of the group averaged over most 
activities. Some activities were excluded (p 378). For all animals, 
records were spread across the day (p 379) and hence different 
activities were included. Since, however, the relative frequency of 
animals participating in different activities was not more strictly 
controlled the results bear an unknown relationship to the actual 
distribution. An alternative method would be to collect separate 
records of animals engaged in particular activities (e. g. feeding, 
non-agonistic social interaction) or to sample activities in proporticý 
to their relative frequency. 
(ii) There is an unknown level of interdependence between the results in 
tables 13.1 and 13.2. For example, a score in one column may be 
partially determined by a score in another. The significance levels 
quoted for goodness of fit tests on this data (tables 13.3,13.4, 
13.5 (mothers). 13.6 (mothers) and p 392) are therefore not strictly 
accurate. 
Other statistical tests. 
In several places goodness of fit tests were done in cases where the data 
in the different categories. were not strictly independent. The extent of 
the interdependence varies, but in each case it reduces the confidence that 
can be placed on the significance levels quoted. These tests have been 
eliminated (tables 5.3,5.5,10.8,10-10,10.14,10.15,10.171,10.18,10.21 
and p 311). Their absence has little effect on the conclusions drawn. 
Lack of independence between matrix cells means that tests on the 
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A STUDY OF THE SOCIAL BEHAVIOUR AND ECOLOGY OF THE WILD BARBARY 
MACAQUE. MACACA SYLVA. NUS L. 
ABSTRACT 
of a dissertation presented by JOHN MAXWELL DEG in part fulfilment 
of the requirements of the degree of Doctor of Philosophy in the 
University of Bristol, May 1974. 
This dissertation describes a field study of the social behaviour 
and ecology of the wild Barbary macaque Macaca sylvanus. It was 
carried out during 1968 and 1969 in a cedar forest in the Moroccan 
Middle Atlas Mountains. [See Appx^dix Bj 
CHAPTER 1: INTRODUCTION. The various types of field studies of 
macaques are discussed and it is suggested that mom attention should 
be paid to the relative participation of individuals in several types 
of social interaction, absolute frequencies of social-interaction, the 
relative sociability and proximity of individuals, communication, the 
function of social interactions, and obtaining larger samples of 
ecological data. The present study was orientated towards some of 
these points. 
In the present and past centuries there has been periodic interest 
in Macaca sylvanue but behavioural work did not commence until 1964. 
This project represents the first detailed research on the speoies in 
the wild. I aimed to locate a wild, undisturbed populationp make a 
preliminary study of its ecology and behaviour and then a detailed 
quantitative analysis of the behaviour of one group. For the latter, 
two methods were used, one based on social interactions and the other 
on the relative distance between individuals. Data was collected in 
such a way that the results from each method could be directly compared. 
CHAPTER 2: DISTRIBUTION AND HABITAT. The Barbary macaque lives in 
isolated populations scattered in mountainous areas of Morocco, Algeria 
and Gibraltar. Its distribution and habitat in these areas are dis- 
cussed. In Morocco it is found in cedar forests and holm oak fore8t8 
in the Middle Atlas, more open mixed forests in the Rif, and oak and 
juniper scrub on steep slopes and gorges in the High Atlas. 
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The study area at Ain Kahla (Morocco Middle Atlas Mountains) was 
in a cedar forest in a dolomite - calcite region. Other trees include 
holm oaks and junipers and there is an important herb layer but no 
shrub layer. Hore open areas on the edge of the forest have numerous 
herbaceous plants not found under the trees and it is suggested that 
monkeys feeding outside the forest were exploiting these species. There 
is a mediteranean climate modified by altitude. Most of the rain (mean 
= 855 mm p. a. ) falls from October through March. Winters are severe 
with up to 41 hours less daylight than summers, snow and minimum temp- 
eratures below freezing for up to five months of the year and down to 
at Ibast - 180c. June to September it is hot (3100) and dry. The 
forest is exploited commercially and semi-nomadic herdsmen graze cattle 
and sheep there during the summer. 
The factors determining the distribution of the species are dis- 
cussed. It is suggested that macaques can survive temperate condi- 
tions by having catholic feeding habits and a correspondingly general- 
ized body structure. Man is probably primarily responsible for the 
present discontinuous distribution of the species. 
CHAPTER 3: POPULATION STRUCTURE. The criteria used to distinguish 
age-sex classes are given and compaxed with those used for other 
macaques. At Ain Kahla the monkeys lived in multimale groups of 
12 to 36 individuals (mean = 24). Larger parties were seen but 
experience showed that they contained two groups. The overall ratio 
of adult and subadult males: adult females was close to unity. De- 
tails are given of the 25 animals in g-mup 6- the group subsequently 
discussed in detail. 
Population density was estimated to be 60 - 70 monkeys per km2. 
The groups had home ranges that overlapped extensively; apparently 
no group had exclusive use of an area. Group 6's home range was 
2 1.17 km People were the only predators known to be successful. 
Between late January and August the animals moulted. Copulation 
occurred during the aub)mn and winter; birtbs in the spring and summer. 
There was a seasonal reduction in female receptivity that was independ- 
C 
ent of latation. Females did not give birth every year; a 1: 0: 9 ratio A 
of females suckling young was due to infants and babies from different 
a 
years both nursing. Factors detemining the interbirth interval are 
discussed. 
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CHAPTER 4: DAILY ROUTINE LND USE OF HkBITAT. Group movements and 
daily routine are described. During the summer the day-journeys 
(Principally accomplished on the ground) had a mean length of 1.53 km 
with a mean distance of 0.54 km between sleeping 81te8. In the 
summer the general pattern of movement was a peak of travel-feeding 
in the morning and afternoon with reduced movement and more time 
spent in the trees around midday. In winter this midday 'rest' 
period was reduced or absent. The initiation of group movements 
by adult males is described. Groups used numerous sleeping sites. 
Group 6 spent 9C% of its daylight time in onlY 50% of its home 
range and stayed longer in those parts of its home range it entered 
frequently. The first 32% of the home range which accounted for 
75% of the entries to hectare quadrats was teimed the core area. 
This contained 8CrIo of the sleeping sites and its perimeter was 
associated with the group's performance during intergroup encounters. 
It was not associated with any major differences in the distribution 
of resources. 13% of the home range was used each day. The xv- 
lationship between the area used on successive days suggested an 
avoidance of areas recently used and this was investigated quanti- 
tatively. 
CHAPTER 5: INTERGROUP ENCOUNTERS. Intergroup encounters were varied 
in type but could be arranged on a scale of increasing tendency for 
the groups to remain in each other's proximity. The outcome of an 
encounter depended upon the identity of the groups and possibly upon 
the context of the encounter. The mean duration of encounters was 
86 minutes. Group 6 had approximately 0.05 encounters/hour. Yany 
encounters occurred on the edge of the group's core area. Approx- 
imatelY 5C% of encounters included overt agonistic behaviour between 
animals from different groups. Adult and subadult males played a 
major part in encounters. They participated more frequently than 
other age-sex classes in the intergroup behaviour which included tree- 
shaking, agonistic behaviour and intergroup monitoring. The latter 
involved a decisive move by an individual towards another group, 
followed by a prolonged period Of sitting and watching in the zone 
between the groups. In other macaques, adult and 8ubadult males 
also play a major part in encounters. Several of the encounter 
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types have been observed in other macaque populations. In pro- 
visioned populations the relative frequency of approach-retreat 
encounters may be exaggerated by the localized resources. The re- 
sults are discussed in terms of the wide variety of factors likely 
to influence the nature and frequency of encounters in this and 
other macaques. 
CF. UITER 6: FOOD AND WATER. The monkeys were entirely dependent 
upon natural food and water. Most feeding occurred on the ground. 
70 food plants were identified. Many items were seasonal and their 
diet. varied considerably throughout the year. Cedar trees Provided 
several different types of food; leaves, seeds, seedlings, cambium, 
phloem, and male flowers. Many food items required considerable 
manipulation and the techniques used to exploit the plants were re- 
lated to the anatomy of each species. Stones were repeatedly tumed 
and animals and (particularly in winter) young, fresh, etoilated 
shoots found and eaten. Animals eaten included scorpions, grass- 
hoppers and caterpillars. 
Some home ranges did not include a permanent water'supply. The 
monkeys drank from temporary sources in rocks and trees but it seemed 
that in some summers these dry up and all groups are forced to move 
to permanent sources. Water was usually drunk directly but they 
also ate snow, licked vegetation and dipped their hands, into water 
in inaccessible places. 
The monkeys damaged the cedars by removing the bark. Compared, 
however, with other demands on the forest (and the damage caused by 
grazing) the resulting loss of timber must be extremely small. 
CHAPTER 7: RESPONSES TO PEOPLE. PREDATORS AND OTEER ANIMUS. A 
variety of responses to people and predators (jackals, dogs, foxes and 
possibly birds of prey) are described. The sighting of a person or 
mammalian predator was followed by barking and flight to the nearest 
trees. They were constantly alert while feeding and 'false alarms' 
were frequently produced by other stimuli. Vigilance behaviour 
(moving into a prominent position and sitting and watching the po- 
tential predator) was chiefly performed by adult males. Infants 
and babies were rescued by their mothers and adult males when they 
were isolated from the rest of the group. Special caution was 
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adopted while crossing open ground. Behavioural changes associated 
with habituation to the observer are described. 
It is suggested that life in a multimale group in this forest 
species may be an advantage to reproductive males; several males may 
be available for the potentially dangerous activity of vigilance be- 
haviour and thereby (indirectly) protect each other's young. 
CHAPTER 8: BEHAVIOUR REPERTOIRE. The criteria used to define the 
behaviour patterrus are discussed. Pattems thought to be comunicative 
are def ined primarily by their structure and not function; for each 
patte. rn details are given of context and the responses of other animals. 
The species has a rich and varied repertoire showing many similarities 
with, other macaques. The relationship is examined between the function 
of calls given by babies and infants and the function of similar calls 
given in different contexts by older animals. Non-commiinicative be- 
haviour patterns are also described. 
Most of the unique or especially developed patterns in this 8pecie8 
were components of the unique male-baby-male social interactions de- 
scribed in chapter 12. The species also has a unique expression used 
in threat. 
CHATTER 9: INTRODUCING THE STUDY OF SOCIAL INTERACTION* The methods 
used to sample the distribution of social behaviour between the 25 
individuals in group 6 are discussed. The technique involved record- 
ing all of the social behaviour visible to the observer during timed 
observation sessions (continuous recording sessions). This method 
was selected in preference to following the behaviour of one individual 
at a time because it focused on social interactions and the flow of 
behaviour-between individuals, rather than intra-individual behaviour. 
A social interaction was defined as a continuous bout of continuous 
social behaviour between two or more individuals. 3192 interactions 
were collected at a mean rate of one every 2.7 minutes. The analysis 
presented in subsequent chapters is based on 1740 of these 
(spread 
throughout the daylight hours) from the non-mating season. It is 
recognized. that there are several potential sources of bias in the 
data collection and these are discussed. The data was examined 
using a computer programmed to permit analy81S in terms of the 
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frequency of events (or combinations of events), the frequency of be- 
haviour patterns being used between individuals and transitions Of 
behaviour between and within individuals. 
CHAPTER 10: AGONISTIC BEHAVIOUR. An analysis is presented of the 
context and distribution of agonistic behaviour between individuals 
in one group during the non-mating sea8on. All the behaviour occurr- 
ed naturally; none was induced by feeding. Animals pa881vely avoid- 
ed monkeys which threatened them on other occasions and the distribution 
of dyadic passive avoidance and dyadic threat was used to define basic 
rank and the social hierarchy. This was basically linear with one 
major reversal. Apart from a few more reversals the distribution of 
threats, chases and attacks in situations involving more than two 
animals was similar to dyadic threats. The P0881ble functions (8ub- 
mission, appeasement, greeting, reassurance, calming, enlistment and 
assertion of rank) of non-aggressive behaviour in agonistic interactions 
are defined and examples given. 
The frequency of giving aggression and receiving passive avoid- 
ance were positively correlated with basic rank; aggression received 
and passive avoidance given, negatively correlated. The ratio of 
aggression given: received)and passive avoidance given: received 
varied in different parts of the hierarchy. For the top eight 
animals these ratios were better predictors of status than the 
frequencies of behaviour. Adult males were unique; they received 
little aggression and gave little passive avoidance but respectively 
gave and received a lot of these. 
The f requency of behaviour typically given or received by the 
dominant of a pair was generally more highly correlated with basic 
rank. Behaviour typically given by the subordinate was generally 
the most constant in direction showing particularly few reversals. 
My results confirm Rowell's opinion that subordinate animals play a 
major role in maintaining the social hierarchy. They also show that 
the importance of aggressive behaviour in producing a hierarchy should 
not be underestimated; aggressive and submissive behaviour differ in 
their relative importance in maintaining relative staius in different 
parts of the hierarchy. 
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CHAPTER 11: Ta BEHkVIOUR OF MOTHERS, OTHER FEMALES, BABIES AND 
INFANIT S. The interbirth interval resulted in two categories of un- 
weaned monkeys (babies and infants) being present for much of the year. 
From the first week of their life babies (and later infants) were re- 
gularly involved in social interactions with other females (chiefly 
juveniles and subadults). Females approached mothers with babies 
and infants and also cared for babies in their mothers' absence. 
Juvenile and subadult females carrying babies approached and were 
approached by other young females. Females interacted frequently, 
but not exclusively, with particular mothers and their offspring. 
Infants, in the absence of their mothers, were treated more like 
juveniles. Play was restricted to subadult and younger animals 
with the youngest playing most. Play situations, play initiation, 
play te=ination and play components are described. 
Over the first few months the two mothers studied in detail 
spent between 50 and 90% of their time with their babies interacting 
with other monkeys. About 95r/, o of the friendly approaches received 
by mothers of babies were in the presence of their babies; for 
mothers of infants the corresponding figure was 70-80%. In con- 
trast to other age-sex classes mothers, babies and adult males re- 
ceived more friendly approaches than they gave. Allogrooming was 
unevenly distributed between females. Mothers, babies and infants 
received most grooming and generally received more than they gave. 
The function of non-maternal female interaction with babies, 
infants and their mothers is discussed and compaivd with that of 
other macaques. 
CILUITER 12: SOCIAL INTERACTIONS DIVOLVING MALES, BABIES AND INFANTS. 
In the study population there was more male interaction with babies 
and infants than has been described for other cercopithecoidea. 
N 
Adults, subadult and juvenile males participated with them in several 
types of interaction. This occurred during the babies' first week 
of life and continued until they were about 1 year old. Males inter- 
acted with mothers with young babies; cared for babies; carried them 
-a ZI to other males, or were approached by them and close intex ctio 
followed ("type b interactions"). Juvenile Males played with babies 
and infants and some play components were clearly zelated to type b 
interactions. Males did not interact equally with all babies but 
the -basis for individual Preferences is UnIMOwn. 
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A major part of the chapter is devoted to describing the most 
interesting and unique type b interactions and testing the lagonistic 
buffering' hypothesis on their function. This hypothesis proposes 
that the use of babies and infants in encounters between males allowed 
relatively subordinate animals to regulate and/or stabilize their xe- 
lations with those more dominant to themselves. The influence of a 
baby's presence on the behaviour of males is examined quantitatively 
and is shown to determine many aspects of male-male interaction. For 
example (1 ) 77-1 OVo of the f riendly approaches given and 71-9'r/v of 
those received by males to and from other males were in the presence 
of babies. (2) 81% of the grooming between males occurred in this 
context. (3) Between unlike age-classes and between adult males, 
a male carrying a baby to another was usually subordinate. (4) 
Most approachers to males with babies were also subordinate. (5) 
Some approachers were threatened but it seemed that they risked th18 
to have the possibility of interacting with males who could otherwise 
rarely be approached. 
It is suggested that compared with some other macaques the less 
violent agonistic behaviour of this species, the lack of solitary 
y males and the absence of the exclusion of young males to the peripher 
of the group, may be related to this behaviour. Male-male agonistio 
buffering in other species and its evolution are discussed. 
CHAPTER 13: THE SPATIAL DISTRIBUTION OF GROUP ME? a,, ý'RS. Grqup 6 
is described in terms of the relative proximity of group members to 
each other. The three main ways that have been used to describe or 
imply the relative proximity of ind ividuals in groups are discussed. 
A nearest neighbour method was used to equally sample all individuals 
in group 6. 
Many of the possible subject - neighbour pairs occurred but it 
was noticeable how frequent certain pairings were. Using first 
neighbours only and first three neighbours together, sociograms were 
drawn to show which animal's contributed a major proportion of each 
animal's total neighbours and subjects. TeSt8 WeIV conducted to 
see if a subject's first neighbours were drawn at random. The 
associations between individuals are summarized. Individuals show- 
a 
ed their own SpeCifiO a880Ciations eaoh having different aS8oOiate8 
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from the other members of its age-sex class. The members of a class 
frequently showed a close similarity in the age-8ex 018,88 Of their 
associates. Younger animals (except babies) and adult females with 
no unweaned offspring, occurred as neighbours less often thaa ex- 
pected and were therefore, by inference, relatively further on average 
from their neighbours. There was a positive correlation between fre- 
quency as a neighbour (and hence proximity) and basic rank. All 
juvenile and subadult males had significantly more male neighbours 
than expected; such a clear sex preference set them apart from the 
. other animals. The influence of one neighbour 
(unweaned monkeys) 
upon'others (males and mothers) was investigated. 
There was no indication that particular individuals were re- 
gularly restricted to the group's spatial centre or periphery. 
The central - peripheral arrangement of group members in other 
macaques is discussed and factors promoting peripheralization ex- 
amined. 
CHAPTER 14: GENERAL CHARACTERISTICS OF SOCIAL EEHAVIOUR. The diumal 
distribution of social behaviour in the summer is examined and compared 
with other aspects of the animal's routine; peaks of agonistic be- 
haviour, for example, corresponded with peaks of foraging. 4Vo of 
all social interactions included agonistic behaviourp 20% matemal 
behaviour, 101o play, 3Vo other non-agonistic behaviour involving 
infants or babies. Most interaotions involved only two individu- 
als; threes and fours also occurred but interactions larger than 
this were rare. Animals differed in the frequency with which they 
participated in social interactions; participation of adult females 
was related to whether they had babies, infants, or no unweaned young. 
Individual associations based on mutual participation in social 
interactions and the exchange of social gestures ale investigated. 
Apart from a few exceptions they revealed similar associations to 
the nearest neiebbour data. 
Individuals did not send or receive signals at random or in 
proportion to their relative sociability. Certain age-sex class 
preferences were prominent. The associations between classes axe 
compared with those described by Altmann for Maeaca. mulatta. 
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There was a positive correlation between proximity (as defined 
by the nearest neighbour study) and the probability of interacting, 
giving and receiving social gestures. 
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CFI;, PTER 15: STINTHESIS: THE SOCIAL ORGANIZATION OF MACACA SYLVANUS 
AT AIN KAHLA. After discussing the multifactoral natuiv of social 
organization, intragroup behaviour is summarized and its function ex- 
amined. Age-sex classes in group 6 had different (but overlapping) 
activity profiles and distributed their behaviour differentially be- 
tween the other classes. Classes differed in the extent of intra- 
class. variability; several causes of variability aiv suggested. The 
definition of 'social roles' is discussed. The role categories often 
recognized for macaques are summarized and their applicability to 
group 6 examined. For this group it was only useful to recognize 
different adult female roles (the mother role; the childless adult 
female role) . The behaviour of other so called role categories was 
in fact typical of whole age-sex classes. 
The function of social behaviour is examined bearing in mind the 
genetic theox-y of natural selection. The social behaviour of these 
monkeys can be explained with hypotheses based on behaviour increas- 
ing individual fitness (promoting the survival of the individual and 
its offspring), kin-selection and misplaced reproductive behavio1jr. 
The latter may be particularly pievelent in macaque societie8 becau8e 
of the "paternity problem'19 males do not know their own offspring- 
Group functions and the functional organization of groups are in- 
vestigated. 
Comment is made on methodological problems hindering major ad- 
vances in primate field studies. 
APPENDIX A: SEXUAL BEHAVIOUR. Preliminary conclusions are presented 
on the participation of group 6 monkeys in sexual bo6haviour. 
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1. INTRODUCTION 
This thesis describes a field study of the social behaviour and 
ecology of the wild Barbary macaque Macaca sylvanus 
,- 
It was carried 
out during 1968 and 1969 in a cedar forest in the Moroccan Middle Atlas 
Mountains. 
TAXONOMY OF DIACACA SYLVANUS. 
Genus Macaca Lacepede 1799. 
Species Macaca sylvanus Linnaeus 1758. 
Common names. Barbary macaque, Barbary ape, Gibraltar macaque, Gibraltar 
ape, Le magot. For local names in N. W. Africa see Cabrera (1932) and 
Joleaud (1931b). 
For synonyms of Macaca and Ylacaca s-vlvanuS see Allen (1939), Didier and 
Rode (1936), Cabrera (1932), Ellerman and Morrison-Scott (1951), Elliot 
(191 3), Forbes (1897), Napier and Napier (1967), Rode (1937) and Trouessart 
(1900). 
Most recent authors (e. g. Burton, 1972; Deag and Crook, 1971; Hill, 
1966; Lahiri and Southwick, 1966; MacRoberts, 1970; Napier and Napier, 
1967) have used the specific name Macaca, svlvana. Others (e. g. Hill 
1970ý have used Ylacaca sylvanus. According to J. R. Napier (personal 
communication) sylvanus is the correct form, since specific names which 
are proper names - Sylvanus was a god - do not have to agree with the sex 
of the generic name. Macaca sylvanus is the type species for the genus. 
No subspecies or geographical races have been named. It is some- 
times stated that specimens from Morocco are redder than those from 
Algeria. This arose from the observations of P. Bede (quoted by 
Joleaud, 1931a; Cabrera, 1932). Rode (1937) found tbere was no 
difference between Algerian and Moroccan skins. 
* and Thorington and Groves, 1970. 
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1.2 ASSESSMENT OF MACAQUE STUDIES 
1.2.1 Field studies of macaques 
The following is not intended to be a comprehensive review of field 
studies of macaques. The purpose is to illustrate the nature of these 
studies in order to indicate why I adopted my own particular approach 
during. the present project. Most of these comment8 could be applied 
to field studies of other primates. Macaques are probably the most 
studied of non-human primates, both in and out of the laboratory. Field 
studies have not, however, been equally distributed between species. 
Most effort has been concentrated upon the rhesus (M. mulatta), chiefly 
by American workers in India and on the feral populations on Carribean 
islands (Cayo Santiago and La Parguera) and on the Japanese macaque 
(M. fuscata) by members of the Japan Monkey Centre. It is regretable 
that so little has been published in English on unprovisioned Japanese 
monkeY8. 
General studies. These studies have described, at a preliminary level, 
the behaviour and ecology of a population or group. For social be- 
haviour they usually include descriptions of behaviour pattems, the 
distribution of social behaviour between age-sex classes together with 
details of. the behaviour of some individuals. Some quantification is 
often included (but with little or no attempt to develop unbiased 
sampling techniques) to show the relative frequency of cUfferent types 
of behaviour and the frequency with which individuals participate in 
different types of social interaction. Examples include, studies of 
rhesus (Neville, 1966, Southwick et al 1965); the bonnet macaque 
(M. radiata; Simonds, 1965; Rahaman and Parthasarathy 1969a, b; 
Nolte, 1955; Sugiyama, 1971), the Japanese maoaque, (Imanishi, 1963; 
Yamada, 1966)v the crab-eating macaque (M. fascicularis; Furuya, 1965a), 
the lion-tailed macaque (M. silenus; SugiYama, 1968) and the pigtail 
macaque (M. nemestrina, Bernstein, 1967). 
3. 
Population surveys. The only long term survey of a wild macaque population 
has been of rhesus by Southwick and his colleagues (Southwick and Siddiqui, 
1968). These studies are valuable for the detection and understanding of 
demographic changes. There is also information available for the pro- 
visioned populations of Cayo Santiago (Altmann, 1962; Koford, 1966) and 
Takasakiyama, Japan (Carpenter and Nishlmura, 1969). 
Ecological studies. Hardly any studies have been aimed solely at 
ecological problems and this has led to rather scanty ecological data 
with conclusions based on small samples. For instance,, very few studies 
record accurately the home-range size, or group counts with identifi- 
cations, for more than a few groups. Hladik and Hladik (1972) in- 
cluded the toque macaque (M. sinica) in their study of food consumption. 
Studies of specific aspects of behaviour. These studies have become 
more frequent now that there is background information on several 
macaques. It has also become difficult for a field worker to study 
more than one topic to. the required depth. A few of the numerous 
examples include: In the Japanese macaque, grooming (Puruya, 1965b), 
vocalizations, (Itani, 1963; Green, personal communication), the 
acquisition of new food habits (Kawamura, 1959; Tsumori, 1967), 
group division (Sugiyama, 1960; Furuya, 1968), sexual behaviour 
(Tokuda, 1961-62), novelty (Menzel, 1969), paternal care (Itani, 
1959) and interbirth interval (Tanaka et al, 1970). In the rhesus, 
intergroup encounters (Vessey, 1968), adult males (Kaufman, 1967). 
extra-troop relations (Wilson, personal communication), sexual be- 
haviour (Carpenter, 1942a; Lindburg 1967; Loy, 1970b, 1971), social 
communication (Altmann, 1962,1965) and infants and mothers 
(Kaufmant 
1966). In the Barbary macaque, sexual behaviour (MacRoberts and 
MacRoberts, 1966) and social development (Burton, 1972) and in the 
crab-eating macaque, social communication 
(Shirek-Ellefson, 1967). 
Studies on the g2nealogical aspects of behaviour. Týere has been a 
growing reitlization that many affinities 
between individuals in groups 
and consequently much social 
interaction, is explicable in terms of 
matriarchal kinship and sib-relations. 
This approaoh, developed in 
4. 
Japan (Yamada, 1963) has subsequently been followed by Sade and his 
colleagues. Examples include: In the Japanese macaque, social hier- 
archies (Kawai, 1958; Kawamura, 1958) and group division (Koyama, 1970). 
In the rhesus, social hierarchies (Koford, 1963a, Sade, 1967), grooming 
and subgroups (Sade, 1965), subgroups (Quiatt, 1966) and sexual be- 
haviour (Sade, 1968) and in the Barbary macaque, protector-protege 
mlationships (MacRoberts, 1970). 
Studies on the relative sociability of individuals and age-sex classes. 
b 
Most studies make some mention of this but only Altmann (1968) has A 
attempted systematic quantification. His method used the relative 
frequency with which age-sex classes gave and received social signals. 
Data collection was spread over a period of two years and several 
groups. While the results described the relative sociability of 
age-sex classes in the population, they were not intended to describe 
the relative sociability of individuals within one group. The lack 
of attention to this topic by field workers is surprising in view of 
Carpenter's early discussion of the problems and his development of 
formulae to permit description and comparisons (Carpenter, 1942b, 1952). 
I believe that in addition to the types of study outlined above, 
field projects should pay more attention to the following points. 
These will not only aid our understanding of primate societies but 
will facilitate comparisons between populations and species. The 
present study was orientated towards some of these problems 
(sections 
1.2 and 1.3-1). 
(1) Promising ideas on the concept of social roles and their use as 
descriptive tools (Bernstein and Sharp, 1966; Kummer, 1967o, ) Gartlan, 
a 
1968; Reynolds, 1970; Crook, 1970) have not been pmceded or followed A 
by the development of adequate field techniques to sample social inter- 
action in macaques. Several of the studies of specific topics mentioned 
above have achieved such measurement for a very narrow spectrum of be- 
haviour. Some studies should therefore aim to develop satisfactory 
sampling techniques to show the relative participation of individuals 
in several types of social interaction or the relative frequency with 
which individuals give and receive particular social signals. 
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(2) The recording of absolute frequencies of specific types of social 
interaction and social signals. This is difficult owing to problems 
of visibility but is important for some comparisons. 
(3) The development of techniques to describe aspects of a group's Social 
organization based on the whole spectrum of behaviour (e. g. the relative 
sociability of individuals in a group or the relative proximity of 
individuals to each other). Such techniques will be important tools 
for comparative work. 
(4) The nature of commAinicatory processes. There is now considerable 
knowledge of behaviour patterns that are probably communicative but there 
has been little attempt in the field, except for the work of Altmann 
(1962p 1965) (see also Chalmers, 1968r,, Ion mangabeys), to investigate 
quantitatively the relationship between signals, response and subsequent 
action by the signaller. Studies of this sort are bound to be complex 
and are incompatable with most other types Of study. Care should be 
taken to control more exactly the data collection situation in order 
to separate inter and intra-individual transitions. This is difficult 
a 0114son I in a social setting (Slateranl972, in press). A 
The function of social interactions aided by the development and 
testing of suitable hypotheses. 
(6) In one area of field primatology - the study of the relationship 
between ecology and social organization - there has been considerable 
theoretical advancement (Crook and Gartlan, 1966; Crook, 1970p., Denham, 
1971; Kummer, 1971; Eisenberg et al, 1972) and this has stimulated 
several field studies. There has, however, been an inadequate develop- 
ment in primate ecology to test the numerous hypotheses suggested. it 
is essential to commence long tem studies of wild populations. In order 
to correct the current inbalance and obtain sufficiently large samples, 
some studies 
(of at least a year) should concentrate entirely upon 
ecological probleM8. These long term studies would be best carried 
out in reserves or national parkB. 
1.2.2 Studies of Macaca, sylvanus. 
In spite Of this monkey being the closest to Europe, occuring on 
Gibraltar and posing a series of fascinating zoogeographical problems 
(section 2-3) it is only since 1964 that modern primatologLats have taken 
an interest in it. The present project was the first detailed research 
on the species in the wild. Early accounts of the species have been 
summarized by Cabrera (1932), Hill (1966), Huard (1962), Morris and 
Morris (1967) and Reynolds (1968). During the great expansion in the 
study of natural history during the 18th and 19th centuries most 
accounts. of the species (e. g. Darwin, 1872; Lydekker, 1894; Forbes, 
1897; Sclater, 1900; Trouessart, 1900) were based on reports from 
Gibraltar, captive animals or from the observations of R. L. Desfontaine8 
(Lydekker, 1894; Cabrera, 1932) who in the late 18th century observed 
the species near to the Algerian coast. These accounts include little 
information on social behaviour. 
In the early 1920's Kearton (1924) visited Algeria, filmed and 
photographed the animals and provided one of the few modem aocounts 
of their behaviour in the wild. He reported that in snowy weather 
they sought the more temperate climate of the gorges, described fight 
breaking, subgroups of nursing females, play (including intervention 
by mothers), the approach of squealing infants to adult males followed 
by huddling togetherp the prevention Of suckling by mothers, the lack 
of wounds indicating the absence of severe fights and intergroup 
chasing. He also considered that each group had an 'old chief' who 
was the oldest animal and 'Whose word or action is law'. 
Around the 1930's there was considerable interest in the species 
as revealed by the work of Joleaud (1930-31,1931a, b), Cabrera (1932), 
Didier and Rode (1936), Heim de Balsac (1936) and Rode (1937,1947). 
Although most gave details of anatomy, dietp distribution and com- 
parative zoogeographyp only Cabrera gave a factual account of the 
biology of the species in the wild. Interest continued with the 
work of Frenchkop 
(1951), Zeuner (1952) and Panouse (1952). Moze 
recently the fossil history of this and related species has been 
clarified 
(references in section 2-3). BehaviOural studies did not 
commence until 1964 when Lahiri and Southwiok 
(1966) studied a colony 
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in the U. S. A. and MacRoberts (1970) studied the Gibraltan animals. Both 
studies recorded the frequent interaction between males and babies which 
had been mentioned previously by Lydekker (1894). MacRoberts and 
MacRoberts (1966) also studied the genealogical aspects of group 
organization and sexual behaviour. Following the present project 
Burton (1972) studied the social development of the Gibraltan animals 
for three months in 1970. Whiten and Ramsey (Whiten, 1972) studied 
them for a mon th during 1971 at Jbel Lakraa (fig. 2-3) in the Moroccan 
Rif in order to see whether agonistic buffering (Deag and Crook, 1971) 
occurred in that population. 
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.3 AIMS. 
My aims for this project were: 
(1 ) To find a study site in Morocco away from human habitation, where 
the monkeys lived in a natural habitat, completely dependent upon 
natural food and exposed to a minimum of disturbance. 
(2) To make a preliminary study of the population's ecology and behaviour 
in order to pinpoint features of interest and produce data which would 
put into perspective a subsequent, more detailed study of one group. 
For instance, unless a background nom for ecology and behaviour had 
been established for the whole population and an idea of intergroup 
variability obtained, it would not be known how far the data from one 
group could be generalized to the whole population or how details of 
one type of behaviour were related to the rest of the species' repertoire. 
(3) To make a detailed quantitative analysis of the behaviour of one 
group. Earlier reports 
(above) had suggested that the interest of 
males in babies would be one profitable toPio for speoific study. 
Experience gained during the population study permitted me to define 
more exactly my aims for a study of one group. These are discussed 
in the following seotion. 
METHODS. 
1.4.1. Plan of the project. 
was in Morocco f or 15-2'- months during which the project was 
structured as follows: 
Survey. After arriving in Morocco on 22.6.68 my wife and I spent from 
28.6.68 to 13-7.68 visiting sites in the Middle Atlas Mountains. Dur- 
ing periods at the forestry posts of Tagounit, Ouiouane and Ain Kahla 
we searched much of the forest from Azrou, south to a line between 
Ouiouane and Timhadit. We soon found the Ain Kahla population that 
fulfilled my criteria for a wild, relatively undisturbed population 
and this made any further search unnecessary. The Occasional search 
was made for monkeys in other parts of Morocco and -extremes of habitat 
noted. 
Preliminary study of the Ain Kahla Population. From 22.7-68 to 
16-8.68 we were joined by John H. Crook and a preliminary study was 
made of the Ain Kahla population (Deag and Crook, 1971). During this 
period we checked our methods of ageing and sexing the animals, un- 
covered several key problems and formulated our ideas on the import- 
ance of the frequent male - baby - male interactions. Following 
this we searched, with J. H. Crook, for the isolated population to 
the S. S. E. of Marrakesh (section 2.1.1). 
Population study. From 6.9.68 to 13- 5.69. During this and theý 
subsequent period I made observations on my own at Ain Kahla and 
attempted to get to know as many groups as possible within the study 
area; to make observations on the ecology of the animals; to ob- 
serve their behaviour in order to construct a repertoire of behaviour 
pattenis and obtain protocols of social interactions; to test the 
quantitative methods that I would later apply to one group and to 





A study of a single group. Towards the end of the population study I 
decided to concentrate my observations on one group. I therefore 
started to quantify the behaviour of individuals in group 10, the group 
I was currently working with. This group was unexpectedly difficult 
to follow; prolonged periods of sitting and feeding were followed by 
swift movements during which I usually lost the group. It was dif fi cult 
to relocate and it became clear that the desired level of quantification 
would not be achieved. Following a brief period during which I 
attempted to find a group that could be watched extensively, and ex- 
perimented unsuccessfully with provisioning monkeys outside the study 
area*, I relocated group 6.1 had not worked with this group for three 
months but a crippled female made it easy to recognize and it proved 
easy to follow. I worked with the group from 13-5.69 to 7.10.69 (the 
end of the project) and although I continued with other observations 
when time permitted, I concentrated upon the following: 
(1) During the population study it became clear that the distribution 
of behaviour between monkeys, the relative frequency of different 
types of behaviour, the function of the male - baby - male and other 
social interactions, the relative sociability of individuals, the 
diurnal distribution of social behaviour and so on, could only be 
adequately studied by adopting quantitative techniques that provided 
an unbiased sample of intra-group behaviour over a specified period 
of time and recorded participation of individuals rather than age - 
sex classes. The above features could then be examined and observed 
frequencies tested, where appropriate, against the values expected 
if individuals interacted at random. While it would be naive to 
expect randomness - in fact almost all definitions Of society exclude 
it - this is at present the most realistic level at which to analyse 
macaque societies. In fi-ture one could test against non-random 
models constructed upon the basis of earlier studies. 
(2) Primate groups are characterised by their high level of complex 
social interaction and the population study soon indicated that 
whatever method was selected to obtain an 'unbiased' sample of 
behaviourp the sample would possibly be coloured by the large 
volume of behaviour to be recorded, the method adopted or subject 
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to bias imposed by the observation conditions. While the first two 
might be minimised by adopting appropriate data collection techniques 
it would prove difficult to completely remove bias imposed by observ- 
ational conditions (Aldrich-Blake, 1970). There was also a need to 
provide a simple technique (using data that could be gathered quickly 
and analysed easily) to describe the affinities between individuals in 
a group. Such a technique would greatly aid any future comparison 
between this and other populations or species and would also provide 
an independent check on the results from the analysis of social 
interactions. The population study showed that the spatial dis- 
tribution of individuals relative to one another was non-random and 
a nearest neighbour technique was therefore developed to describe the 
spatial distribution of the group in terms of the relative proximity 
of individuals. Data for social interactions and the nearest neigh- 
bour analysis were collected separately with no one observation con- 
tributing to both sets of data. Except in as much as they we re 
derived from the same group, the results were independent and a 
strict comparison is possible. 
During the summer and early autumn we camped near to the forestry 
post; at other times of the year we used a room in the post. Over 
the winter, owing to the isolated position of Ain Kahla and the likli- 
hood of being out off by the snow we laid in supplies for three months. 
From the start of the population study onwards, I was absent from the 
study area (collecting supplies, servicing equipment, receiving medical 
attention, avoiding the army exercises in the area or holidaying) at 
the following times: 10.10.68 - 29-10.68,8.3.69 - 17-3-69v 10.6.69 - 
26.6.69,24-7.69 - 9.8.69 and 9.9.69 - 25.9.69. Approximately 
600 
contact hours (time when I was with at least one monkey group) were 
obtained during the population study, 630 during the single group 
study of group 6 and during that period a further 10 hours with 
other groups. Excluding the survey and preliminary studies at 
least 1,240 contact hours were. therefore obtained. 
1.4.2 Observation techniques. 
General observation techniques will be discussed here. Details of 
methods used to collect specific sorts of 
data are given in the relevant 
ii. 
sections. During the population and single group studies I worked in 
the field alone and recorded data in field note books, on data cards, 
maps or by tape recorder. Maps were copied out and all other data 
transferred to duplicate note books. Tape recordings of vocalizations 
were made. 16 mm. colour film was taken and has been made into a 30 
minute film with sound, that traces the changing behaviour and ecology 
of the population throughout the year (Deag, 1970). 35 mm. photographs 
were taken. Binoculars were essential and a high powered telescope 
occasionally useful. 
I adopted the method of following a group. moving deliberately,, 
slowly and in the open without hiding (chapter 7). With habituated 
groups I could often get to within 20-30 m. or even as close as 3 m. 
to the animals. I did not, however, work that close since it in- 
creased the are that had to be scanned to. keep them under observ- 
ation, and at that distance there was always the danger of disturbing 
the animals. I did not stare at individuals for long periods and if 
they became disturbed I either looked away, ceased to follow, or gave 
them time to-settle down before continuing with data collection. The 
numerous spurs and gullies helped observation since it was possible 
to sit on one slope and watch the animals on the slope opposite. By 
moving ahead of the group and sitting near to their predicted route 
it was possible to get closer. With rare exceptions I attempted 
to remain neutral and made no signals to the animals. 
A group was usually located by the barks stimulated by my approach. 
When they were out of sight contact could be kept by the sounds of 
moving branches, the turning of stones and vocalizations. It was 
possible to track them and determine the speed and direction of 
movement from the characteristics of the holes they dug to extract 
food items. Snow made tracking easy but during the winter observ- 
ations were frequently curtailed by periods of heavy rain, snow, low 
cloud or very cold weather. The movement of animals along the edge 
of the forest and their visits to wells during some seasons also 
facilitated location and observation. It was important, however, 
to distribute the observations throughout the habitat and not to 
restrict them to places where the animals were easy to find or see. 
Their habit of adopting a new place to sleep almost every night meant 
that to be sure of finding a group the next morning it had to be 
12. 
followed to its sleeping trees the night before. In the early part 
of the project I used the Land Rover as a hide for watching unhabituated 
groups near to the tracks. Most of the filming was done without a hide; 
. 
one was, however, used to get close-ups near to the sleeping trees. 
SUMMARY. 
The various types of field studies of macaques are discussed and 
it is suggested that more attention should be paid to the relative 
participation of individuals in several types of social interaction, 
absolute frequencies of social interaction, the relative sociability 
and proximity of individuals, communication, the function of social 
interactions, and obtaining larger samples of ecological data. The 
present study was orientated towards some of these points. 
In the present and past centuries there has been periodic 
interest in Macaca sylvanus, but behavioural work did not commence 
until 1964. This project represents the first detailed research 
on the species in the wild. I aimed to locate a wild, undisturbed 
population, make a preliminary study of its ecology and behaviour 
and then a-detailed quantitative analysis of the behaviour of one 
group. For the latter, two methods were used, one based on social 
interactions and the other on the relative distance between individuals. 
Data was collected in such a way that the results from each method 
could bedirectly compared. 
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2. DISTRIBUTION AND HABITAT 
2.1. GENERAL DISTRIBUTION AND HABITAT. 
The Barbary macaque has a discontinuous distribution with isolated 
Populations scattered in Morocco, Algeria and Gibraltar. Some authors 
(e. g. Zeuner, 1952; Napier and Napier, 1967) record it in Tunisia. ,I 
This is incorrect but it probably lived there in historic times. 
(Jofeaud, 1931a). Forbes (1897) wrote that the species lived on 
Gibraltar and some distance into Spain but I have not seen this 
confirmed by any contemporary article. Joleaud (1930-31,1931a) 
and Cabrera (1932) described, and Heim de Balsac (1936) mapped, its 
distribution (fig. 2.1). During this project I made no attempt to 
completely survey the species' distribution in Morocco. 
2.1.1. Morocco. 
Distribution. The species is found in the Rif, Middle Atlas and 
High Atlas. Of the earlier surveys Joleaud's (1931a) is the most 
comprehensive. Heim de Balsac omitted from his map (fig. 2.1) 
locations in the south and central Middle Atlas. Panouse (1957) 
mapped (using reports from officials of L 'Administration des Eaux 
et Forets) the species' distribution in Morocco. During the 
printing of his map the location of the Rif population was displaced 
to the west and I have therefore adjusted this in fig. 2.2. Whiten 
(1972) mapped the species' distribution in the westem Rif (fig. 2-3). 
(Since these two maps do not correspond I may have overcorrected 
Panousels map). Joleaud (1931a) and Cabrera (1932) give further, 
details of the Rif population. Heim de Balsacs' map shows the 
species extending towards Aknoul in the eastern Rif but I know of 
no recent reports from this area or the central Rif. 
*A preliminary account has been published in Deag and Crook (1971)o 
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Map of N. Africa showing the distribution of M. sylvanus 
(froz Heim do Balsac, 1936)e 
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Yap of 1110rocco showing the distribution of M. sylvanus 
(after Panouse, 1957) and the position of study sites. 
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FIGURE 2.3. 
Distribution of M. sylvanlig, in the Western Rif 
of Morocco. From Whiten (1972). 
14. 
Most reports indicate, that the macaques occur throughout the Middle 
Atlas. Here the most northerly location reported is S. W. of Taza and 
a little further south in the Jbel bou Iblane region (Joleaud 1931a). 
These areas were included in Panouse's map but I know of no more recent 
reports. I received reliable positive reports from further south, in 
the vicinity of If rane 14 Km. N. E. of Azrou and N. E. of Boulemane, 45 km. 
east of Azrou. 
Joleaud (1931a)t Cabrera (1932) and Heim de Balsac (1936) 
, 
recorded 
the species in the Ourika Valley (long. 70 47'w, lat. 310 181n. ), 50 km. 
S. S. E. of Marrakesh (fig. 2.2). Panouse (1957) had not included thi8 
ax-ea*on his map. J. H. Crook and I visited the area and located a 
party of monkeys in the Ourika Valley to the south of the village of 
Setti Fatma at approximately 1,900 m. altitude. Several independent 
reports indicated that there were also monkeys above the village of 
Tourchte, likewise in the Ourika Valley. These localities appear to 
be the only places where monkeys live in this area. Joleaud (1931a) 
recorded that the species lived in the Goundafa (the region between 
Azni and Tizi-n-test south and S. S. W. of Marrakesh). J. H. Crook 
and I visited the f ore8try posts in that area but all reliable 
reports were negative. The Ourika population may represent the 
south-western limit of the speoies' range. 
Habitat. A comparison between the above accounts of the species' 
distribution and descriptions of the climatic and vegetational 
features of the country shows that the vegetation is not uniform 
throughout its species' range. ' The Moroccan forests fall into 
various bioclimaticzones and the presence or absence of tree species 
may be taken as indicators of these zones 
(Metro, 1958). There is, 
in practice, no sharp division between the zones but rather a gradual 
change of species in association with latitude, altitude and climate. 
Examples of four contrasting habitats are now given. The consider- 
able range of habitat suggests some interesting comparative studies. 
(1) Cedar forests-of the Middle Atlas. (Plate 2.1). An example of 
this habitat is discussed in seotion 2.2. The dominant tree species 
are cedar 
(Cedrus libanotica Link app atlantica (Man). Holmb) mixed 
with various proportions of holm, oak 
(Quercus ilex L. ) and a Juniper 
15. 
LJuni-perus thurifera L. ). Placed in the humid and subhumid zones 
(Metro, 1958) these forests receive considerable winter rain and snow. 
Examples include the forests to the south of Azrou (e. g. Ain Kahla and 
Ouiouane), near Ifrane and between Kenifra and Itzer. Cedars occur 
above 1,600 m. (Lepoutre, 1957-61). 
(2) Oak forests of the Middle Atlas. (Plate 2.2). At a lower 
altitude than the cedar forests and in dryer areas, forests of almost 
pure stands of holm oak are found. Examples include the forests 
just above Azrou and Ain Leuh. These forests merge into the cedar 
forests and an example of this transition is found to the south of 
Tagounit. They receive considerable winter rain and some snow and 
are probably dryer than the cedar forests during the summer. In 
these localities the forests are on rounded hills and steep slopes 
without the ravines or high cliffs as seen in habitats (3) and (4). 
They may occur in some areas. There is no shrub layer and often little 
herbaceous vegetation. The forests are grazed and some adjoin culti- 
vated land. Compared with the cedar forests the macaques were harder 
to see. 
Further south to the S. E. of Beni-Mellal and at El Ksiba the 
forests are dryer and fall into the dryer parts of the sub-humid 
zone and'the hot semi-arid zone. Typical tree species are the 
holm oak, Pinus halepensiS Mill., a juniper J. phoenicea L. and 
Tetraclinis articulata (Vahl) Mast. I have not persona . lly seen 
monkeys in these southern foxvsts. Reliable positive reports 
were, however, received and the area is included on Panouse's 
distribution map. 
(3) Mixed forests of the western Rif. (Plate 2-3). The descrip- 
tion here is taken from Hetro (1958) and Whiten (1972, personal 
communication). Tree species include the holm oak, the cork oak 
(Quercus suber L. ), Q. pyrenaica Willd, Q. faginea Lam., J. thurifera, 
Abies_pinsapo Boiss., Pinus pinaster 5ol., and Pinus, nigra Arn., 
There were no cedars in Whiten's study area but they do occur in 
parts of the Rif. At Jbel Lakraa the forest is less dense than 
in habitats (1) and (2) and includes large open spaces and screes 
with sparse grassy vegetation and steep rocky cliffs up to 
60 m. 
high. Snow falls occur in this area. 
16. 
(4) Oak and Junipe r scrub in the High Atlas ,. 
(Plate 2.4). T lie Ou ri ka 
Valley lies in the hot semi-arid zone and the stunted vegetation is more 
accurately described as scrub than forest. The terrain consists of very 
steep mountain slopes and rocky gorges dissected by swiftly flowing 
streams. On the slopes grow stunted holm Oaks, junipers (J. phoenicia) 
and ash bushes (Froxinus) plus dwarf palms (Chamaerops humilis L. ). 
Along the streams there are numerous walnut (Juglans sp. ) and fig trees 
(Ficus sp. ). According to the local people the monkeys feed in both of 
these, particularly during the fruiting season in late summer. Heavy 
falls of snow occur during some winters at least. Streams an used for 
irrigation and the villagers terrace the slopes to grow maize and pota- 
toes. Even without cultivation these streams and their luxuriant vege- 
tation, oases in a barren and unproductive landscape, would be the most 
likely focal points for the monkeys' activities. The macaques probably 
use the numerous rocky cliffs as sleeping sites rather than the low 
riverine trees. 
Algeria. 
Distribution. Joleaud's account (1931a) is the most comprehensive. 
Both he and Heim de Balsac (fig. 2.1) recorded two main locations. 
One in the Chiffa gorges that lie to the south of Algiers and Blida 
and a larger area farther to the east in the Kabylie. Joleaud gave 
details of specific locations in the latter area. In parts of the 
Kabylie, for instance to the west of Djidjelli, the mountains reach the 
coast and the macaques may be seen by the sea (P. Davis, personal 
communication). Joleaud reported that they may live to the S. E. of 
Stora and Davis reported seeing them above Bone. These localities are 
to the east of the area shown by Heim de Balsac. 
Habitat. There is no detailed habitat information available. 
According to Joleaud they live on precipitous slopes variously 
covered with holm oaks, deciduous Oaks and cedars. D. W. Snow 
(personal communication) saw them to the south of Algiers on steep 
hill sides covered with oak thickets and P.. Davis saw them, at the 
locality mentioned abovet in mixed cork oak suber L. 
) 
foi, ests on steep slopes and gullies. 
17. 
Gibraltar. 
Description. Two parties of monkeys are currently found in Gibraltar 
(MacRoberts and MacRoberts, 1966; MacRoberts, 1970; Burton, 1972). 
It is unknown whether the original Gibraltan monkeys were endemic or 
introduced. There were certainly monkeys there when the British took 
control in 1704 and since that date numerous introductions have occurred, 
the earliest in 1740 (Kenyon, 1938). For further details on the 
history and status of this population see Lydekker (1894), Forbes 
(1897), Hooton (1942), Zeuner (1952) and Morris and Morris (1967). 
The monkeys are cared for by the British Army who permit only one 
adult (or near adult) male per group (Burton, 1972). Since this 
is a highly unnatural group structure (section 2-3) some observations 
on these animals should be treated with caution. 
. 
Habitat. Details of climate and habitat are given by the MacRoberts' . 
The climate , although similar to that of the 
Middle Atlas in many re- 
spects, is more equable with a mean minimum January temperature of 
10 Oc .II 
2.2. THE AIN KAHIA HABITAT. 
The Ain Kahla forest is part of Sidi MIGuild, one of Morocco's 
major cedar forests. The latter has been studied extensively by 
researchers from the Station de Recherches Forestieres, Rabat 
(L'Ad- 
ministration des Eaux: et Forets et de la Conservation des Sols. 
). 
The Ain Kahla forestry post (long. 50 13'w; lat. 330 151n. 
) lies at 
2,010 m. In places the forest is up to 125 m. higher. Ain Leuh, 
the nearest village, is 22 km. by road 
(linear distance 12 km. ) and 
Azrou 30 km. by road. The extent and characteristics of the study 
areaare shown in plate 2.1 . 
2.2.1. Geography. 
Ain Kahla lies in a dolomite-calcite region 
(Lepoutre, 1957-61; 
Pujos, 1964). The forest is found on rounded slopes broken by 
» 
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PIATE 2.1 . contd. 
b) Mature cedars at Ain Kahla. These 
are a typical sleeping site. 
continued: 









PLATE 2.1 . contd - 
(c) Looking south across the main Ain Kahla 'bled'. 
The foreground shows a typical spur running down 
from the forest; the small bushes are chiefly 
Juniperus thurifera. The north facing slope in 
the background is sparsely clad with cedars and 
junipers. 
(d) The Ain Kahla Forestry Post. In the foreground 
is a shepherds' camp. 
OL 
b 
PLATE 2.2. OAK FO REST HABITAT OF Y. 
SYLVANUS 
Oak forests (Quercus ilex) of the Middle 
Atlas Mountains. 
(a) Near Tagounit, 10 km S. W. of Azrou. 
























PIATE 2.4. THE OURIKA VALLEY HABITAT OF M. SYLVANUS 
(a and b) Typical slopes and valleys above the village 
of Setti Fatma. 
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erosion gullies and is much dissected by lower grassland Ibleds' devoid 
of trees (plate 2.1a). Slopes connect the grassland with the tree 
line. Both in and out of the forest the ground is strewn wit# rocks 
but cliffs are small and rare. In places spurs of harder rock ran 
down from the forest onto the bled8 creating small valleys leading from 
the forest. These and the forest gullies are followed by tracks and 
paths. Owing to the porous rock there is little surface water. A 
stream runs from east to west through the main bled but, except during 
the wettest weather, never reaches the fox-est. Its source 18 a spring 
that gave the place its name - Ain Kahla (Black'Spring). Two addi- 
tional permanent water sources were found in the study area (plate 
2.1a) and are important watering places for the monkeys. Both have 
been partially modified by the Aimy and shepherds to permit the 
storage of water and the watering of the herds. The Forestry Post 
of Ain Kahla lies in the centre of the main bled near to the spring 
and 0.5 km. from the fox-est. It is the only permanent dwelling in 
the study area. The earth track was used by vehicles carrying forest 
products and occasionally other vehicles. The num r using it each 
day varied from zero during parts of the winter to probably 10-20 when 
there was active felling. 
2.2.2 Vegetation. 
Trees. The most important species are cedar and holm oak which occur 
either in pure stands of each species or varying mixtures. Both are 
exploited commercially, the cedar for timber and oak for fire wood or 
charcoal manufacture. Mature cedars are usually 30-40 m. high but 
some reach 60 m. (Metro, 1958). Selective felling of cedars is prac- 
ticed and regeneration is left to nature. Oak, being more sensitive 
to the cold (Pujos, 1964), is common on south facing slopes. In places 
where there has been extensive felling of oaks there are frequently 
dense patches of young trees. The next most common tree is Juniperus 
thurifera L. Since this will live in the colder parts of the forest 
and on areas unsuitable for cedars (Pujos, 1964) it is found primarily 
on the forest edge and on the spurs. These trees are grotesquely 
damaged by the shepherds who cut them to supplement the food for their 
sheep. The hawthorn (Crataegus laciniata Uoria) also grows on the 
19. 
forest slopes and in places is abundant. Juniperus oxycedrus L. and 
the holly aQuifolium L. ) are rare and found within the forest. 
Several other species (maple, Acer monspessulanum L.; yew, Taxua 
baccata L.; woody honeysuckle, Lonicera arborea Boise; elderberry, 
Sambucus ebulus L. ) are extremely rare at kin Kahla but more common 
at lower altitude. In addition to the papers just*aentioned Marion 
(1953-55) and Lepoutre (1957-61,1962-63) provide further details on 
the biology of cedar forests, 
Herbapeous vegetation,. Except for young trees there is no shrub 
layer in this forestý Beneath the trees is found a herb layer of 
speoies that are almost all below 0.5 s. high aud most axe much 
shorter than this. For a discussion of the plant commmmities 
found in association with cedars and oaks the reader is referred 
to Negre (1952), Metro 0958) and Fujos (1964). 
There are oonsiderable differences between the herbaoeous 
vleg8tatiOA Of the forest, spurs, slopes and bled. On the bled 
the plant cover is more or less complete. On the spurs and slopes 
it in frequently ixterrapted by rocks and on the spurs by larger 
areas of bare rook. In parts of the forest the ground cover is 
oonplete but elsewhere the gmund is oovered witjý fallen leaves 
and twigs. Siace the moakeys also fed outside the f olvat it was 
of interest to see if there were plant speoies available in these 
areas that were not available in the forest. A preliminary ex- 
anination of this problem was made in the early summr by laying 
down transacts across two representative parts of each habitat 
type and recording the presence or absence of herbaceous species 
along tbese lines. A more detailed survey would be preferable 
but lack of time precluded this. The results nevertheless pro- 
vide a simple measure of species diversity. 79 species were 
recorded. After adding results from like transeots- the species 
were found to be distributed as follows: 
No. of species found (% of 
total) 
No. and per cent of species 
in zone that were unique. 
No. of species common to 
two or more zones. 
X'VREST SPURS SWPES AND BLED 
33 (42) 60 (76) 46 (58) 





The spurs had the greatest variety of plants and also the Most unique 
species. The spurs, slopes and bled had between them 46 (58%) 
species that were not recorded in this sample from the forest. 
While there were 17 species common to all habitats the spurs, 
slopes and bled clearly had more in common with each other than 
either had with the forest. It is likely that by feeding outside 
the forest the monkeys were exploiting species not found beneath the 
trees. 
2.2.3 Weather. 
Ain Kahla lies in the humid/subhumid. bioclimatic zone of Morocco 
(Metro, 1958; Sauvage, 1963). The climate is a Mediterranean one, 
modified by altitude; the hot, dry summers contrasting with cold, 
wet, snowy winters. This seasonality is important since it affects 
food availability. During the study my wife made regular meteo- 
logical observations. For temperature and rainfall these'are 
supplemented by official records kept by the Ain Kahla foresters. 
Rainfall. There is a mean annual rainfall of 855 mm - 
(table 2.1 
This chiefly falls between October and March (fig. 2-4) and, as is 
typical for the Middle Atlas (Pujos, 1964), it tends to occur in two 
peaks separated by reduced falls around January. Table 2.2 gives 
the monthly rainfall for 1962 to 1963, and fig. 2.5 the daily rain- 
fall for 1968 and 1969. They show that there is considerable 



































Mean monthly rainfall (1933 to 1969) and mean 
monthly maximum and minimum temperatures (1950 - 
1954) at Ain Kahla Forestry Post. Rainfall from 
Pujos (1964) and table 2.2. Temperatures from 
Pujos (1964)o 
t. 










































TABLE 2.1 LMAL RAINFALL AT AIN KAHLA FORESTRY POST (1936 TO 12L) 
YEAR mm. YELR mm. 
1936 1016 1955 962 
39 836 63 1548 
48 511 65 966 
49 699 66 660 
52 595 68 973 
53 677 Mean 855 mm- per annum. 
Data from Pujos (1964) and meteorological records at Ain Kahla. 
TABLE 2.2 HLY RAINFALL IN 
962 TO lq6g) 
* AT AIN KAELA. FQ REST 
1962 63 64 65 66 67 68 
Jan. 200 40 145 31 30 21 
Feb. 316 101 136 107 110 224 
March 22 198 87 68 8 140 
April 83 223 88 23 104 86 
May 26 177 44 78 70 4? 41 
June 27 11 31 53 27 12 40 
July 3 31 2 3 T I 
Aug. 1 97 45 6 22 
Sept. 33 7 115 22 41 4 
Oct. 116 27 7 97 179 as T 
Nov. 206 69 129 66 121 146 273 
Dec. 508 140 52 3 75 84 











figures include rain and snow; blanks indicate no data available. 
Pujos (1964) gives different values from some months. His figures 
are: Oct. 162 (126 mm), Nov. 162 
(261 mm) and Jan. 163 (20 mm). The 
latter is Imown to be incorrect. since a second rain guage at Ain 
Kahla (parcel 11) recorded 290 mm (Pujos, 1964).. 
rain. The summer is, however, always the dryest part of the year. 
The months of April to November showed a pattern of two or three 
days with precipitation followed by longer periods of dry weather. 
During these months precipitation often fell as hail and was accompan- 
ied by thunder and a marked drop in temperature. Snow falls in the 
months of September to May but the amount of snow apparently varies 
greatly from year to year. From November 1,1968 to May 30,1969 
snow fell on 39 days and lay on the ground in appreciable quantities 
for 82 days. On a further 19 days there was snow on north facing 
slopes only (excluded from this data were 11 days in March for which 
no 6Lta is available). Complete snow cover rarely lasted for more 
than a few days since snow falls were often followed by periods of 
prolonged low cloud and rain or by hot sun. The greatest depth of 
snow occurred when 43 c m. fell in two days. There was always, 
considerable drifting and the roads from Ain Kahla were fivquently 
impassable by vehicle. Melting of the snow caused abundant sur- 
face water and rapid erosion. Ground frosts were common during 
the autumn and winter (table 2-3) and dew in the summer. The 
autumn rain had a marked effect on the herbaceous vegetation. 
Over the summer this became scorched and brown; following the 
rain rapid new growth occurred. 
Temperature. Fig. 2.4 gives the mean monthly maximum and minimum 
temperatures for 1950 to 1954. Owing to difficulties with apparatus 
we were unable to collect complete temperature records. The avail- 
able data (table 2-3) shows that January and February 1969 were 
milder than average with mean monthly temperatures above freezing. 
Monthly means conceal the considerable variation that occurred dur- 
ing most months. From autumn through spring periods of moderate 
temperatures were punctuated by periods of several days of low temper- 
ature. For instance from November through January the maximum daily 
temperature was usually between 10 and 24 
0 
a. but five periods of near 
zero or -subzero maximum temperatures lasting one to nine days were 
recorded. From autumn through spring these drops in temperature 
were asslociated with snow falls. Late in the spring these depress- 
ions decreased in magnitude and during the summer temperatures were 
more steady. Summer thunderstorms with hail were, howeverv accom- 
panied by dramatic falls in temperature. For five months of the 
TABLE 2.3. ADDITIONAL DATA ON TEMPERATURE AND WIINTER CONDITIONS AT 
AIN Kk', IILA 
(a) DATA FOR 1950-1954. From Pujos (1964) 
Mean maximum temperature for-the warmest month. 
Mean minimum temperature for the coldest month. 
Mean maximum annual temperature. 
Mean minimum annual temperature. 
Mean of the hottest temperatures recorded during the 
coldest month. 
Highest temperature recorded during the coldest month. 
Plean of the lowest temperatures recorded during the 
coldest month. 
Lowest temperature recorded during the coldest Month. 
Number of days with frost per annum. 









> 100 days 
20 - 40 
Number of days with Bnow on the ground per annum. 40 - 80 
(b) MEAN MONTHLY TEPIPERNTURES DURING THE STUDY. From measurements by 
R. Deag. 
Y, AMlUM MINIMUM 
Nov. 1968 14.9 0C 3.7 0C (3 day's data missing) 
Dec. 9.8 -2.2 
(2 da 's data for maxima miss- 
,ý ing 
Jan. 1969 12.0 0.2 (4 day's data missing) 
Feb. 8.4 1.7 
April 9.5 2.5 
May 16.8 7.4 
July 27.1 14.0 (10 day's data missing) 
22* 
year the mean mininn3u temperature may be subzero (fig. 2A). The 
lowest temperature recorded during the study was - 100c. but temperatures 
as low an - 180c. have been recorded 
(table 2-3). Even without oon- 
sidering the effects of exposure and diffioulties in food finding during 
snowy periods, (section 6.3.7) it in clear that winter conditions are 
severee The highest temperature recorded during the study was 31-50c, 
Since the above measurements were made at the forestry post it 
was necessary to see whether there was any major difference between 
these and the forest. For this purpose a thermometer was establisbed 
3.5 a. up a cedar tree 75 &- into the forest. It was read on 10 
occasions betweea Mareh and June. All temperatures were lower in 
the forest. Minimum temperatures were 0.5 to 1.500. lower but the 
effeot was more marked witk the maximum temperatures which were 2 to 
90o. lower, 
Winds, cloud cover and humidity. For most of the year westerly winds 
were typical. During the iummer, periods of particularly hot weather 
were often accompanied by more southerly winds. The-extent of cloud 
oover was closely correlated with rainfall. From autumn through 
winter periods of proloaged overcast weather, with oloud obscuring 
the tops of the trees or down to gromad levelq were oommoz. Clear 
periods or periods with light cloud also occurred but chiefly in the 
ewmer. Humidity varied with rainfall,, temperature and cloud cover. 
I& the winter the humidity was usually between 30% and> 90% accord- 
ing to the prevailing weather, in the summer < 3C% was typical The 
hot, dry season laste from June to September (fig. 2*4). In 1968 it 
was prolonged into October (fig. 2*5)o 
Sunrise and sunset. The sun was due south at 1220 G. M. T. Sunrise 
varied between 0510 (June) and C725 (JanuarY) and sunset between 
1935 (June) and 1715 (December)*. All times are approximate since 
they refer to a horizontal horizon at sea level. This gave approxi- 
mately 14 bre. 20 mine. daylight in aid-summer and 9 hrs. 45 mine. in 
aid-winter. In the following chapters on behaviour this change 
in available daylight hours that makes it difficult to correct a 
whole day's records for seasonal differences in sunrise or sunset and 
so compare accurately or add results from different times of the year. 
Based on information supplied by t1w Royal Observatory, 
Edinburgk. See also fig* 4*15o 
I 
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I bave Pointed cmt wbore differenoes in sunrise and sun"t W 
affeat the results but bave not introducmd a oorroaticm. All 
times used wre G. M. T. whiob is US 100ML1 time - 
2.2-4. People and animals. 
Tbere is no cultivation in the area but the forest and 
bleds are traditional grazing grounds (Metro, 1958) and in the 
summer the seni-nomadic Berber people, with their sbeep, cattle 
and some goats, arrived to oamp on the bleds. They also have 
traditional rights to (mt vood. Some grazing ooourred on a 
day to day basis earlier in the year but the sbapbards, did not 
Camp Animals were grazed both on the bleds and in the 
forests (seotion 6.5. ) Camps were moved in the autunn 
before the heavy snow falls commenced. With the arrival 
of the rain and snow the mud roads became difficult to use 
and most activities in the forest ceased until the late spring. 
Felling caused considerable but localized disturbance and, with 
the exception of a little cutting of oaks in the vicinity of 
well i in late 1968v I arranged my study area so that it 
excluded areas where felling oocurrede 
Wood cutters and charcoal burners set up camp in the 
forest and many of the latter remained throughout the winter, 
Other comeroial exploitation inoluded the oolleotion of 
liobens and other plants for export. Duming June of 
eaah, year the Royal Morocoan Amy bold a two veek training 
camp in Us vicinity of well I and came considerable dis- 
turbanoe. (This camp explains the artifacts visible, 
iz plate 4,1&)* 
1 
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Other animals found in the study area are mentioned in Chapter 7. 
In addition the following were seen in the forest; small rodents, 
hares, wild cats (probably Felis silvestris) and two species of snake. 
The forest has a varied bird life that is closely related to that of 
western Europe. The nomenclature-used in this thesis for birds and 
non-primate mammals follows Etchecopar ahd Hue (1967) and Panouse 
(1957)o 
2.3. FACTORS INFLUENCING DISTRIBUTION. 
Basic habitat requirements are ,a suitable supply of f ood through- 
out the year, trees or cliffs for sleeping and escaping from predators 
and access to a permanent supply of water for use during dry years. 
The absence of permanent water may, for instance, contribute to the 
apparent lack of monkeys in the sparse forest to the S. E. of Ain 
Kahla. 
Prehistoric factors. 
Zoogeographically this species presents some interesting problems. 
It is unique in several ways being the only: macaque living outside 
Asia; macaque in Africa; non-human primate living north of the 
Sahara; primate other than man living in Europe today. Only one 
non-human primate (the Japanese macaque) lives in a molm northerly 
position. To explain the discontinuous distribution of macaques 
one must recourse to fossils, -comparisons with other mammals 
that 
show Afro-Asiatic connectionsq and speculations on past climatology 
and land bridges. This is too specialized a topic to 
be considered' 
here at length and the reader is referred to Lydekker 
(1894), 
Trouessart (1900), Joleaud (1931a), Cabrera (1932), Heim de 
Balsac (1936), Zeuner (1952), Cooke (1963), Kurten 
(1968) and 
Napier (1970). 
Since it is of interest to make comparisons between this species 
and other macaques it would be useful to discover 
how long the Barbary 
macaque has been separated from its eastern relatives. 
Fossil animals 
that have been called M. sylvanus were distributed over much of 
Europe 
25. 
during the middle pleistocene interglacials (Zeuner 1952; Kurten, 
1968). It is probably invalid, however, to give earlier European 
fossils different specific names and our scant knowledge of these 
fossils makes it difficult to pinpoint the time at which the separa- 
tion into east and west macaques occurred (Delson, personal communica- 
tion). Jolly (1965) considered that'the pleistocene glaciations 
emptied Europe of its macaques and that sea barriers prevented re- 
colonization. ' The most severe conditions in Southern Europe were 
associated with the last (Wuxm) glacial 10,000 - 30,000 years ago. 
At that time ice covered Europe down to a line approximately from 
Lond,. on to Prague to Dnepropetrousk (south Ukraine). Them were 
also subsidiary ice fields in the Alps. South of the ice sheets 
an area of permafoot must have made the climate unsuitable for 
macaques over most of Europe. It is possible, however that the 
Iberian Peninsula, the south of France and Italy still provided 
suitable macaque habitats. 
Why are the macaques able to survive today in northerly latitudes 
with harsh climates? I believe that the crucial point is their 
ability to fully exploit a wide variety of food resources. They 
obtain (often with the help of considerable manipulative skill) 
food from all parts of their habitat - in the trees, on and under 
the ground and under rocks (chapter 6). It is interesting to note 
the apparant ease with which Japanese monkeys pick up new skills to 
handle new food resources (Frischý 1956). Their catholic feeding 
habits ensure that they can obtain food throughout the year in 
spite of seasonal differences in its availability in different 
parts of the habitat. In temperate regions a primate restricted 
to feeding in the trees on leaves and fruits would have difficulty 
in finding a sufficient variety of food throughout the year. 
The 
generalized structure of macaquesp the compactness of 
their bodies 
with reduced extremities 
(e. g. tails) in some species, are probably 
adaptations to temperate conditions that may owe their origin 
to the 
cooler periods earlier in the Pleistocene. With'the possible ex- 
ception that they may be too large for such an environment, 
baboons 
might function just as well. 
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2.3.2. Nore recent factors. 
There is no evidence to support Sanderson's bizarre sugpstion 
(quoted by Tappen, 1960) that M. sylvanus was introduced into N. 
Africa during historic times. Joleaud (1931a) and Zeimer (1952) 
reviewed the factors that may be responsible for the species' current 
distribution. They conolude4that man, by causing deforestation, led 
to the lose of the species from Europe (or its restriction to Gibraltar) 
and in N. Afrioa-to its discontinuous distribution restricted to the 
moxe inaccessible areas. The monkeys have become extinct or less 
common in areas (e. g. the R. Kabylie) where they were used as food. 
Elsewhere they have been protected by totem (Joleaud, 1931a, b). 
Today many of the Rif populations are extremely small owing to hunt- 
ing (Whiten, personal communication). Past attempts to reduce the 
number of monkeys in the Middle Atlas are noted in seation 3.6 and 
discussed in the context of the forest soology in seotion 6.5. 
Plan will undoubtedly continue to play a major role in determining 
the distribution of the species. 
2.4. SUMMARY. 
The Barbary macaque lives in isolated populations scattered in 
mountainous areas of Morocco, Algeria and Gibraltar. Its distribu- 
tion and habitats in these areas are discussed. In Morocco it is 
found in cedar forests and bola oak forests in the Middle Atlas, 
more open mixed forests in the Rif and oak and juniper scrub on 
steep slopes and gorges in the High Atlas. 
The study area at Ain Kahl& 
(Morocco Middle Atlas mountains) 
was in a cedar forest in a dolomite-oaloite region* 
Other trees 
include holz oaks and junipers and tbere'is an important herb 
layer but no shrub layer. More open areas on the edge of 
the 
forest have numerous herbaceous plants not found under the tr*es 
and it is suggested that nonkeys feeding outside 
the forest were 
exploiting these species. There in a sediterranean climate modi- 
fied by altitude* Most of the rain 
(mean = 855 an p-a-) falls 
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f rom October through March. Winters are severe with up to 4-21- hours 
less daylight than summersp snow and ii temperatures below freez- 
ing for up to five months of the year and down to at least - 180c. 
June to September it is hot (3100. ) and dry. The forest is exploited 
commercially and semi-nomadio herdsmen graze cattle and sheep there 
during the summer. 
The factors determining t] 
discussed and it is suggested 
conditions by having catholic 
generalized body structure. 
for the present discontinuous 
lie distribution of the species are 
that macaque8 can survive temperate 
feeding habits and a correspondingly 
Man is probably primarily responsible 




The preliminary study (Deag and Crook, 1971) showed that the Ain 
Kahla forest contained numerous monkeys that moved around in parties. 
The3e parties were observed to join and split and several parties 
were seen to Use the same wells and the same areas of forest. One 
aim of the population study was to analyse population structure. 
further by determining which of these parties were basic social units 
or 'groups' and discovering the age-sex structure of the population. 
It was also necessary to discover whether the joining of parties was 
the union of two groups, the union of two parts of the same group, 
or both. The manner in which several parties used the same areas 
suggested a high degree of home range overlap between groups. I 
therefore tried to identify as many groups as possible and, by re- 
cording their movements. discover their distribution. Ideally one 
would like more or less simultaneous sightings for all groups. 
With one observer and numerous shy groups, which proved difficult 
to identify and follow in the forest, this was impracticable and 
incompatable with the other aims of the project. Instead I used 
the procedure of following a party and learning to recognize its 
members. I would then try to recognize it again and follow it on 
occasions over a period of several days, weeks or months. T he ful 1 
details of the relationship between the ranges of different groups 
and any seasonal changes, remains to be studied. In order to 
collect equivalent detail for several sympatric groups it would 
y to concentrate upon this topic. Details of the be necessar 
encounters between groups are given in chapter 5. 
I chose to work in the area to the north, west and south-west of 
the forestry post (plate 2.1), but also followed *onkeys when they 
went out of this area. As monkeys lived in the forest continuous 
with the study area)the population studied was in no sense a natural 
unit. 
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3.2. DEFINITIONS OF AGE-SEX CLASSES. 
To facilitate description it is convenient to divide the animals 
into classes based on their age, sex and some other factors such as a 
femalge parity. The morphological and physiological criteria used to 
define these age-sex classes are given below and these are supported 
by soxe information on behaviour (chiefly sexual behaviour). Further 
infozzation on the behaviour and spatial distribution characteristics 
of individuals in these classes is given in later chapters. Where 
ages are given they are approximate and most have been derived from 
the estimates given for group 6 monkeys (section 3.3.3). A* 
When sexing animals quickly in the field9the surest technique 
was to look for the testes, the oallosities (in the sale these fozU 
a more or less continuous shape; in the female they are separated 
by the genitalia), sexual swellings or long nipples. A tuft of fur 
on the behind, pushed up by the swelling, permitted the recognition 
of swollen females. While adult and subadult animals could usually 
be separated using these criteria, further careful observation was 
often necessary to separate the sexes in younger animals. My 
comments here are restricted to features easily noticeable in the field. 
Burton (1972) gave more details based on close observation of the 
Gibraltan animals. Note, however, that we do uot always agree OR this 
definition of age-sex cla"ses (section 3.8.1)o 
Babies (B). Birth to 5-4 months. Neonates had black fur and pink 
skin. They had a small tail and in the male the genitalia were 
visible. In their third week the two babies observed in detail 
developed a white triangular or diamond shaped patch of bare skin 
on their backs. This lasted for about one month before being cover- 
ed with fur. By 4 weeks their skin bad darkened to light-tan and at 
51 weeks slight changes in fur colour were recorded. By 14 weeks 
there were streaks of light fur along the sides of the head and. back; 
their bellies and the inner surfaces of their limbs were &3jaost complet- 
ely light brown. The sides of the bead were the last areas of fur to 
chomp. By 21 weeks one baby was completely light brown with only 
slight mottlin and became increasingly difficult to separate, by 
fur colour, fron infants bom t1ae year before. I therefore placed 
the baby - infant bouudary Ott 5 to 51 moutbe and this oorreepoaded 
iK Tke ale eý+i'maýes '91veA 
here Otre Consictered more qccaraie Aar% 
&tire hi Dekq CIVOT 
FG, 7 *14 
W*'I; SIIT 0L 
30. 
to the completion of the daxk to light fur change. Except for this 
feature the boundary between babies and infants was an arbitrary one. 
Development continued gradually and there was no major behavioural 
change at 5+ months. While initially dependent upon their mothers 
for food they gradually fed more and more independently. They were 
seen away fron their mothers (at first with other individuals) from 
the first week of life onwards. Babies ware carried ventrally and 
dorsally. 
Infants W. 5 to q months to 1-2 nars. Unweaned: weaning was 
presuned to occur when the infant was at least one year old either 
before or at the birth of the next sibling. Infants born in 1968 
were still suckling (with no sign of ceasing) in October 1969 (section 
3.3-3). Since no births were recorded from September onwards these 
infants must have been at least 13 months old. The evidence given 
in section 3.7 indicates a one or two year interval between the birth 
of siblings. Older infants collected a lot of food and may have 
received no milk fro& their mothers. 
Oneinfant, IF 2 (group 6), may have been orphaned at 6-8 months, 
indicating that they may be capable of getting all their own food at 
that age. La the male the penis (but usually not the testes) was 
visible. The now 34ght18h-brown fur concealed the small tail. 




.1 or 2 years to 3ý 
(females) or 5- (males) o Weaned 
animals that had the same colour fur'as infants. In 3-4 year 
old males the small testes in the grey blue scrotum van clearly 
visible. Juvenile males did not engage in full sexual behaviour. 
Their canines were not errupted below the ocolusal plane. In females 
less than 3 years old no sexual swellings were observed. At 
approximately 3 years of age (May-June) they developed small pink 
swellings of the skin around the anus and a slight swelling of the 
skin beneath the genitalia. Although extremely small these swell- 
ings inflated and deflated just like those of older females. At 
about 3ýj years of age (January) the swellings increased in size and 
the female was than recognized as subadult. Juveniles were not 
carried. The older Juvenile males were as 'large as small adult 
females and subadult, femaleso 
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Subadult females (SF). 3ý to 5 years (possibly up to 6. years if their 
, 
first conception failed). Nulliparous females with small button like 
nipples hidden in their fur. It is unlikely that such animals could 
be distinguished from 5-6 year old females whose first pregnancy fail- 
ed by abortion or death of the baby soon after birth. (Burton, 1972, 
noted that on Gibraltar some females either failed to conceive or carry 
until 6 years old). The sexual swellings of these females (around the 
anus) were much larger than those of juvenile females. They were 
bright pink with only occasional traces of blue-grey. The subgenital 
skin was brownish and Slightly swollen. These swellings were con- 
tinuations of those developed during the previous year (see juvenile 
females) and they continued to inflate and deflate for many months 
before the copulation season. At the start of the copulation 
season maximal swellings (comparable in size with those of adult 
females) developed. The lips of the vulva also swelled and were 
Coloured white, pink or brown. The skin beneath the genitalia also 
reached maximal swelling and was Coloured pink or brown. Compared 
with adult females, they were hesitant in their sexual approaches to 
adult males at the start of the copulation season. They had the 
light brown fur of juveniles and infants)or tended towards the 
Oolour of adult females 
Subadult males (SM)-. -ý 
to 7 years. Smaller and not as heavy as 
adult males. They had shorter fur on the body and less fur around 
the neck. The fur shade varied from the lighter brown of juveniles 
to the darker, richer, slightly olive, brown of the adult. The 
canines were errupting below the occlusal plane. The descended 
testes were large but not as large as those of adult males. The 
scrotum was pink. They engaged in full sexual behaviour. 
Adult females (AF). 5 + (or in some circumstances 6 +) -v ears,. 
Females 
that had given birth: These were usually the same size as, or larger 
than, subadult females and the larger animals were similar in size to 
8ubadult males. Details of pelage shade and markings varied from in- 
dividual to individual. A few were the light, juvenile brown, most 
were a richer, darker brown and still others almost ginger. Many had 
small patches of black fur on their beard, back or limbs. Some that 
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appeared older than average were quite grey and had white patches on 
their limbs. Adult females usually had longer fur on the body and 
mom fur around the face than subadult females. When suckling young 
they had long, pendulant nipples that clearly distinguished them from 
subadults. In contrast to subadults the sexual swelling around the 
anus was blue-grey with only the occasional patches of pink. In some 
females (probably those who were not sut-kling) the skin above the anus 
never completely receded. The skin was also clearly visible for 
some months following birth. Adult females with no unweaned off- 
spring (and which had presumably either not conceived the previous 
year. or had lost their baby) and those -suckling infants 
(not babies) 
had slightly swollen, incomplete swellings from July onwards. At 
the start of the copulation season maximal swellings developed. As 
with subadult females these included a swelling of the lips of the 
vulva (dark blue-grey or slightly white) and some swelling beneath 
the genitalia. The latter was difficult to see in adults. Sex- 
ually receptive females suckling infants, continued to do so during 
at least the first part of the copulation season. 
Adult males (AM). 7+ years. The largest animals with completely 
errupted canines: According to Burton (1972, quoting Holmes) 
they may weigh 27-33 kgs. (60-70 lbs) , but Didier and Rode 
(1936) 
give the weight of adults (sex not recorded) as 5-10 kg. and 
Napier and Napier (1967) recorded 11 kg, for one adult male. 
They participated in full sexual behaviour and had large testes 
and a"pink, sometimes furry, scrotum. The fur on the body and 
especially around the neck was long. As with adult females there 
were various pelage shades and markings; the youngest males had 
rich brown (sometimes olive-brown) fur and the oldest had grey- 
brown fur. Between these extremes various combinations were seen. 
Comparison between males seemed to indicate a gradual increase in 
grey (with age) from the back of the animal forwards. 
3.3. GROUP COMPOSITION. 
30-1- Methods and terminology. 
During the preliminary study the grouping tendencies of the 
monkeys were difficult to establish owing to the shyness of the 
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animals, the forested habitat and the high frequency with which parties 
met and moved in close proximity (DeEkg and Crook, 1 971). Caution was 
therefore required before calling a party of monkeys a 'groupt. The 
term 'group' is reserved for the basic -social units of a species, 
where their composition is known to be mom constant than a casual 
association of individuals (Crook, 19706tiStruhsaker, 1969). The 
term 'party' is Used for associations of monkeys of unknown affinity, 
composition or size limit. As a working definition, I upgraded 
parties to group status if the party was not subsequently seen to 
divide into smaller units and if either the party was followed during 
at least three consecutive days during which a complete count was ob- 
tained, or if I could identify some individuals in the party after at 
least a day's break in the observation. 
It was necessary to establish these criteria to distinguish 
gýroups from the numerous unidentified parties present throughout 
the study. Recognition of groups would have been considerably 
easier if groups had repeatedly used the same sleeping trees or 
if they had had less home range overlap. The problem remained 
that some groups, recognizable at the start of the population study, 
were unrecognizable at the end of the study. This was primarily due 
to the difficulty of recognizing individuals. With the possible ex- 
ception of groups 12 and 13 (that may have been numbered earlier in 
the study) it is thought unlikely that a group was numbered twice. 
Individuals whose identification was based on physical defects such 
as a broken finger or bad limp could be repeatedly recognized. Less 
permanent and less unique features, such as differences in fur colour, 
scars and the fur patterns produced during moulting were not reliable. 
The effect of rain or wind on the fur made it difficult to recognize 
individuals and the effect of the moult was catestrophic. During 
the population study I generally found it impossible to recognize 
individuals by their facial features unless they were already in 
an identified group. Individuals within a group could also be 
separated by the patterning of blue pigment on the pink skin of 
their flanks, posterior to the arm pit and anterior to the groin. 
This was particularly useful for separating moulting individualsp 
since these marks were most clearly visible at that time. On a day 
to day basi-sq differences in sexual swellings were also used. Re- 
cords were kept of monkeys that had features suitable for individual 
recognition. 
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Two techniques were used to count the monkeys and to record the 
numbers in each age-sex class. A complete count was only Possible 
on rare occasions when the animals moved across an open space or 
track. (Occasionally their tracks in the snow also permitted an 
accurate count). At other times repeated sample counts were made 
by recording, at intervals, those visible or known (by some other 
criteria) to be present at the time of the count. Unclassifiable 
individuals were recorded as "others". The minimum number of 
animals in the party or group could then be f ound by summing the 
maximum numbers Imown to be present (over the period of observation) 
in each age-sex class (Aldrioh-Blake, 1970). Unless party or group 
size is known, sample counts may tend to underestimate the age-sex 
class containing the largest number of individuals. This is because 
there is a smaller chance of them all appearing in a sample count of 
small size. Sample counts also assume that all age-sex classes are 
equally visible. To reconstruct party or group size from sample 
counts one must either be able to recognize most of the individuals 
or at least be confident that party or group size is constant and not 
temporarily swollen by associations with other groups. For instance, 
on several occasions a series of sample counts added up to more in- 
dividuals than there were known to be in a group. In some cases, 
subsequent observation revealed that the counts had been made when, 
unknown to the observerv two groups were in close proximity to one 
another. 
3.3.2. Size of groups. 
The animals lived in social groups that contained several adult 
males as well as a full cross-section of other age-sex classes, 
* 
Table 3.1 a gives the composition of five groups and one party 
(which 
was counted repeatedly and whose size and movements indicated that it 
'Multimale groupsi as defined by Eisenberg et al 
(1972). There is 
at present no suggestion of habitat related differences in group 
composition in this species. In the Ourika Valley J. H. Crook and 
I counted a party that included two or three adult males 
(Deag and 
Crook, 1971). Multimale groups also occur in the Middle Atlas oak 
forests and in the Rif (Whiten, 1972, see also this chapter section 
3.8.2). 
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was almost certainly a group). These compositions were based on 
complete and sample counts in which all the individuals were re- 
peatedly identified. Since small groups and groups observed for 
a long time were likely to provide more opportunity for complete 
counts than larger groups, the mean size of the group in table 
3.1a will be a biased estimate of the population mean. Table 
3.1b records the known details for other identified groups. Con- 
sidered with the previous subtable this shows that groups ranged in 
size from 12 to at least 36 individuals with a mean group size of 
24. 
- Table 3.1c records complete counts for six parties. The totals 
here are known to be accurate but since the parties were not re- 
peatedly followed the identifications of age-sex classes could not 
be checked. The behaviour and size of these parties would suggest 
that they were 'groups'. Larger parties (for instance, 51,57,59P 
69,71, individuals), were also recorded. Experience showed that 
parties of this size involved at least two groups in an encounter. 
This could be deduced both from the occurrence of recognized groups 
within some of these parties and also by their movements (see chapter 
5). 
During the single group study there were no changes (except a 
birth) in the size and composition Of group 6, This confirmed that 
the groups have a reasonably constant composition. (Detailed ob- 
servations ceased, however, during the early mating season when 
movement between groups is known for some male macaques 
(Lindburg, 
1969). ) In the population study only one animal 
(an adult male) 
was known to have left a group. He may have been seen subsequently 
in a neighbouring group, but there was no opportunity to confixm this. 
3.3-3. Composition of groups. 
Table 3.1a gives, for the most accurate countst the percentage 
of each age-sex class present-,. On the basis of the corresponding 
data it is possible to calculate the following ratios: 
TkBIE 3.1.. THE COMPOSITION OF M. SYLVANUS GROUPS AT AIN KAHL& 
The following counts were made at various times of the year. As 
a consequence, the lack of babies in some gioups will be due to the 
offspring of the last birth season being too old for inclusion in the 
baby category. 
(a) Complete counts. 5 identified groups and one party. 
GROUP AM sm AF SP iIB TOTAL NUMBER 
Party" 2 0 5 3 1 M+3 0 14 7 2 2 5 0 2M 2F+2 0 15 
8 3 1 4 1M+lF 1F+l 0 12 
3 4 3 6 2M+l F 2M+2F+3 0 23 
10 2 3 5 1 3M+2-F I M+l F+3 0 21 
6*** 3 2 6 3 3K+3F 1M+2F lm+lF 25 
TOTAL 16 11 31 25 Z7 - 110 
% 14.5 10 28 23 24.5 100 
Subadult females not separated from juvenile females in these 
counts. *** Composition at end of single group study. 
** 23.12.68. 
(b) The known details for gther identified A=upsl. (Based on sample 
counts) . 
OTHERS TOTAL++ 
29 3 7 3M+IF 8 3 1 35 
43 2 8 2M+5 9 0 0 29 
59 2 5 IF+5 10 1M+3 0 36 
11 5 2 8 1 2M+2 7 0 2 29 
TOTAL 26 9 28 22 41 3 129 
I 
Subadult females not separated from juvenile females in tbe8e counts. 
Counts are not available for the remaining identified groups. E. Sti- 
mates are as follows: group 1 (at least 30); group 9 (> 25); group 
12 (ca25); group 13 (unlmown). These were excluded from the estimate 
of mean group size. 
++ These totals are pivbably quite close to the real figures. They were 
based on several sample counts over a period of several days or veeks. 
TABLE 3.1. continued. 
(C) Complete counts - parties. 
DATE AM SM AF SF i 
1.8.68++ 6 1 7 3 
2.8.68++ 4 0 6 2 
22.12-68 5 2 8 (4M+2F+6) 
25-12.68 3 1 3 1M+IF+l 
28.12.68 6 6 il IM+6 
30.12.68 - - 
B OTHERS TOTAL 
1 4 0 22 
5 3 0 20 
+ 0 0 27 
4 2 3 or 4 19 or 20 
9 0 0 39 
- 19 
*Subadult females not separated from juvenile females in these counts. 
** Accurate totals but repeated checking of identifications not Possible. 
++ Counts made with J. H. Crook during the preliminary study. 
+Infants coanted wilkýuveniles. 
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Ratios - based on table 3.1 a 
Overall Hig)2pst* Lowest* 
Adult and subadult males: adult females 
(27: 31) 1: 1.1 1: 2.5 1: 0.9 
Adult male: adult female (16: 31) 1: 1.9 1: 2.5 101.3 
Adult males and females and subadult 
males: subadult females, juveniles, 
infants and babies (58: 52) 1: 0.9 1: 1.3 1: 0.5 
Adult females: infants and babies 
(31: 27) 1: 0.9 1: 1.2 1: 0.5 
Subadult females and juveniles: 
infants and babies (25: 27) 1: 1.1 1: 2.3 1: 0.5 
The highest (or lowest) ratio found in any single group on table 3-itLo 
In this sample there were therefore almost two adult females to 
each adult male, A more correct comparison of equivalent aged animals 
is made by including subadult males. The ratio is then closer to 
unity. The remaining ratios are discussed in section 3.6. 
The composition of group 6. Since the behaviour of individuals in 
group 6 is discussed in subsequent chapters details of its composition 
are given here. At the start of the single group study the group con- 
tained 24 individuals. One was BF 1, bom a day or so before the single 
group study began. Another baby, BM 2, was born shortly afterwards 
giving a total of 25. On 15-12.68, an adult female was found dead in 
the snow on a route taken by group 6. The absence of tracka from any 
other group indicated that the female must have come from group 6. 
During the single group study one of the three infants was without a 
mother in the group, (the remaining twolof approximately the same agev 
were still suckling) and the dead female was possibly this infant's 
mother. 
At the end of the single group study the group contained the 
following: 9 adults (3 M, 6 F) 95 subadults 
(2 M, 3 F), 6 juveniles 
(3 M, 3 F), 3 infants (1 M, 2'F) and 2 babies (1 M, 1 F). Details 
of individuals are given below and on table 3.2. Where ages are 
given, these are estimates. Since there was a definite birth 
season ýOage-related size groups could be seen in the younger animals; 
after four years or so, such judgements were more difficult. 
The 
letters and numbers used to identify individuals record their age- 
sex class and 
(with the exception of babies) their social rank in 
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their age-sex class, or (infants) their age class. The criteria 
for ranking are given in chapter 10. Only one individual changed 
age-sex class during the single group study (see below). 
Notes on the monkeys in group 6. (See also table 3.2). Details 
of sexual swellings have not been given below since the details avail- 
able for these animals have been incorporated into the general descrip- 
tions given in section 3.2. 
BF 1 Estimated date of birth, 11-5.69 (see chapter 11 Mother 
was AF 2. 
BM 2 Estimated date of birth, 23.6.69 (see chapter Mother 
was AF 4. 
IM 1 Mother was AF 1) still suckling at the end of the study. No 
IF 3 Mother was AF 3) indication that they were about to stop. 
IF 2 Mother assumed to be adult female found dead on 15.12.68. 
JF 3 No sexual swelling during the whole of the single group study. 
JM 3 Testes not noticeable. 
JF 
small pink sexual swellings. Did not copulate. JF 1 
JM 2 Testes descended but small. 
im 1 Testes descended. Canines not errupted below the occlusal 
plane. 
Approached females in oestrus but did not participate in full 
sexual behaviour. 
SF 1 Had pink sexual swellings and copulated in Sept. 
/Oct. 1969. * 
SF 2 If pregnant they would have given birth in 1970. SF 3 
SM 1 Engaged in full sexual behaviour. SM 2 was probably younger 
SM 2 than SK 1. 
AF 1 Mother of IM 1 Still suckling at the end of the study. Sex- 
AF 3 Mother of IF 3) ual swellings recommenced during July 1969. 
Copulated Sept. /Oct. 1969. Presumably next 
young bom during 1970. 
AF 2 Mother of BF 1. Suckling and anoestrus at end of the study. 
AF 4 Mother of BM 2. (Theoretically subadult at the start of the 
single group study). Primiparous, before the birth of 
BM 2 she had short nipples and did not associate with an 
infant. Suckling and anoestrus at the end of the study. 
AF 5 Probably the oldest female in the group. Had no unweaned 
young. Copulated Sept. 
/Oct. 1969. 
AF 6A crippled female that walked in a half crouched position with 
her be-hind close to the ground and one leg permanently flexed 
under her body. The other leg . was partially 
flexed but 
straightened when she ran. Nevertheless she kept up with 
the group without difficulty. Could not maintain the pre- 
senting posture during copulation and hence the male either 
kept / 
In fact SF3 was not seen to copulate but it is assumed 
that she would have been seen to do so had observation 
oontinued (sea p4-69). 
38. 
kept one or both hind legs on the ground or did not complete 
the copulation. This malformation probably prevented her, 
for one reason or anotherp from bearing young. Had no un- 
weaned young. Copulated Sept. /Oct. 1969. 
AM 1 
Males in their prime. AM 2 
AM 3 Probably the oldest male. 
3.4. THE DISTRIBUTION OF GROUPS* 
Methods. 
When a group or party was located the estimated position of its 
centre (and occasionally the position of outlying animals) was recorded 
on a map of the study area. Complete or incomplete day journeys 
(section4-2-I-) were also plotted. One map was used for each day. 
The map was prepared by enlarging, by hand, aerial photographs, 
(Plate 2.1) with a scale of 1/25,000. It was not Possible to check 
the accuracy of the photographs with measured distances on the ground 
but a check with a map of the area showed that the two were in 
close agreement. The map prepared for field use had a scale of 
1: 10560 (9-5 cm. to I km. or 611 to 1 mile). Checks between the 
completed maps and the original photographs showed that most dis- 
tances were within 
1 4%o --a negligible amount since actual distances 
in the field had to be measured by pacing or by eye. 
When the field work was complete the map was divided into quadrats 
of approximately 1 hectare (100 x 100 m. 
) and the movement of g-roups 
in relation to these quadrats was used to analyse home range phenomena. 
In studying the spatial distributions of objects or animals the size of 
the quadrats selected can have a marked influence upon the results ob- 
tained (chapter13 Selection of large quadrats wbuld lead to an 
increase in apparent home range size. A smaller size would lead 
to 
too fine a measurementv unwarranted accuracy and a smaller 
home range 
Provided by the Ministere de l'Agriculture, Service Topographic, 
Rabat. 
1: 100,000 Sheet N-1-30 VII-2 
(Azrou) Published by Ministere des 
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size. To balance these effects hectare quadrats were selected since 
they approximated to the size of the area occupied by the forageing 
group. 
Home range is defined here as the area used by a monkey group 
during a specified period of time. Unless animals are followed for 
1001% of the time the known extent of home range is only an estimate of 
the actual range. The accuracy of this estimate will depend upon the 
proportion of the time period the animals were followed, the frequency 
with which they used different areas and so on. For a more detailed 
discussion of home range see Jewell (1966). The known extent of a 
group's home range was determined by recording which quadrats the 
group was seen in; quadrats surrounded, but not actually seen to 
be used, were also included in calculations of home range size. it 
might be argued that a more exact measurement of home range size would 
be obtained by recording the actual positions of animals. Since it 
was often impossible to see all of the outlying members of a group 
nothing would be gained by such a method. 
3.4.2. Results. 
The known extent of home ranges for the groups identif ied in the 
population study are recorded on fig. 3.1. (It has, for clar, 
been necessary to smooth the outlines of the ranges and to divide 
the ranges between two figures. The reader should imagine them 
superimposed). Group 1, identified during the preliminary study, 
(with J. H. Crook) and in the early part of the population study 
used the N. W. part of the study area. The groups were observed 
for unequal periods of time and the rang4s do not represent complete 
home ranges of the groups during the population study. Later ob- 
servations with group 6 s4owed that only after ca. 370 hrs. of ob- 
servation did the group infrequently enter squares in which 
they 
had not been previously seen 
(fig. 3-4). A first examination of 
fig. 3.1 indicates that during the population study there was a 
high degree of home range overlap with several groups using the 
same area. 
It is important, howeverg to show that the overlap of ranges 
is not an artifact due to the groups using exclusive, 
but shifting, 
FIG. 3.1 (a). 
"-u(IY The knoica exteat of ho-ze riuis-43 du-ri--, x, -, - tha Po-plaiio- 
Jw 
C> -i 
numerous g-roups using the sam-3 gmznrl mad. 9 it n9ce, 3sary to Plot 
half of thiý home on a map Ifig. -. 1b o;, -orleofý. The 
-reader should imagine this supe-rimposad on fig. 3.1a. edgs of 
forest; - track3)- 
FIG. 'ýJ_Lb) - see fig. 3.1a. 
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areas. This was clearly not the case since on any one day or during 
any one week identified groups were seen moving over the same ground. 
This is also shown by fig. 3.1a where it can be seen that: (a) group 59 
observed immediately after group 2, had considerable overlap with the 
latter. (b) groups 5 and 6, observed during the same period, had 
considerable overlap. (a) groups 5 and 6 also had overlap (less 
than with each other) with party 2. These findings are confirmed 
by fig. 3.1b and by the single group study, fig. 3-3. 
The population study covered several changes of season and 
was known to include ,f or group 6 at least ,a change in the area 
used. 
A shift in group 6's home range. Fig. 3.2 shows the area used by 
group 6 during six observation periods. Previous to 20.11.68 group 
6 used an area to the north and west of the main bled (3.2 a). After 
this the group was only observed on the northem side of the bled 
(fig. 3.2 b- f). This shift in range was, I believe, a withdrawal 
into the groups 'main' home range, the excursions to the south hav- 
ing been movements induced by water shortage during the summer and 
autumn of 1968. A dry, early summer was followed by a dry, late 
slimmer and early autumn. From August 24th to November 1st only 
ca. 4 mm. of rain fell (fig. 2-5). - During our preliminary study 
and in the early population study the area of forest to the west of 
the bled was used by many groups moving north or south en route to 
or from well 1. It is possible that group 6 (which was never actu- 
ally seen visiting well 1) also made these movements and that its 
range in early November was the remnant of such a modified ranging 
pattern. During 1969 the group obtained its water in its 'main 
range' but on several occasions the water holes were dry or almost 
dry and only filled by a fortuitous rain or hail faýl 
(chapter 6). 
Fig. 2.5 shows that there was more rainfall in July, September and 
early October 1969 than in the equivalent period of 1968, and 
it 
seems likely that the need to move to permanent water sources will 
vary f rom year to year. 
(Ideally it is also necessary to compare 
temperature and rate of evaporation). ýresumably these movements 
would be restricted to groups with no permanent supply of water 
in 
their home range. 
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FIGURE ý. 2. 
The known extent of group 6's home range during 
six observation periods. 
A. 08.11.68 to 20.11.68 occupancy hours = 45. 
B. 24-11-68 to 13.02.69P 58 hours. 
C. 13-05.69 to 08.06.69,233 hours. 
D. 30.06.69 to 21-07.69,188 hours. 
E. 11.08.69 to 26.08.69,112 hours. 
F. 27.08.69 to 06.10.69,191 hours. 
The r and 'I symbols indicate the position of 
hectares 12,18 and Q, 37 respectively. 
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Alternative explanations are possible; for instance a change in 
the composition of the group in late November 1968 may have resulted 
in different animals controlling the group movements. Water depend- 
ent changes in range utilization have been reported for other primates. 
Altmann and Altmann (1970) found that in the dry season baboons, Papio 
cynocephalus, the home range of one group was limited to the vicinity 
of a water hole. Their dry season range was, however, contained 
entirely within the large wet season range. They also reported a 
possible difference between years that was apparently dependent upon 
differences in rainfall and evaporation. 
* Fig. 3.2 (c to f) shows that there was subsequently no. major 
change in the area used by group 6. The differences between the 
figures are probably due to chance. The sum of these figures 
(c to f) was used to define group 6's home range for the single group 
study (Fig. 3-3). From now on I shall refer to this area as group 
6's home range. It was 1.17 sq. km. - including 2 hectares surround- 
ed but not seen to be used. Fig. 3.4 gives (for the'single group 
study) the cumulative area occupied, plotted against occupancy hours. 
The steep rise of this curve indicates that initially the group 
frequently entered 'new areas'. By 370 hrs. over 955/oý of the 
known home range had been entered and the rate of entry into new 
areas fell rapidly. It can therefore be concluded that group 6's 
known home range for this period corresponded closely to its complete 
home range for the period. 
At least three other groups and parties used group 6's home 
range (fig. 3-3). The ranges of groups' 12 and 13 were plotted 
by linking together hectares in which they were each seen. Time 
did not permit the following of these other groups in order to 
determine their complete home range. The area of overlap is 
therefore smaller than in reality. A party 
(known not to be 
either group 6,12 or 13) was located twice in the area of over- 
lap of the other three groups. The evidence presented here clear- 
ly confirms that there was extensive home range overlap with no 
group having exclusive use of an area. It is shown in section 
4.3.2 that group 6 did not spend an equal amount of time in all 
parts of its home range. 36111oý of the home range accounted 
for 
75F/o' of the entries to quadrats. It is unknown whether other 
groups had similar core areas. Three points suggested 
that they 
ii iq 20 
GrRoup 6 
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IGUI F PE 3-3. 
The known extent of group 6's home range during the single 
group study and its overlap with other groups. 
N. B. As observations were concentrated upon group 6, the 
range of the other groups (and hencq their total overlap with 
group 61 s range) is incompletely known. A', party (not group 























The cumulative area occupied by group 6 (during the 
single group study) plotted against quadrat occupancy 
time. The area plotted does not include 2 hectares 
surrounded but not seen to be used. 
(QuaArak occupdnCj 
ýime is deFne4 on p 66-) 
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did and that these areas possibly did not overlap extensively: Other 
groups neither visited nor slept in group 6's core area with the fre- 
quency one would expect if it had been included in their own core 
area; the location of encounters between group 6 and other groups 
was approximately correlated with the edge of gmup, 6's core area 
(section 5-5). The relationship between groups living in the same 
area is discussed further (section 5.5) after the intergroup en- 
counters have been analysed. 
3.5. ESTIMATION OF POPULATION MENSITY. 
The limits of the study area are plotted on plate 2.1 . It is 
impossible to state exactly how many groups used this area, and 
therefore difficult to give an accurate estimate of population 
density. Within the study area there was a minimum of 13 groups. 
This is based on the 11 groups known from the population study 
plus the two parties whose ranges were included in fig. 3-1a. 
(Groups 12 and 13 have been excluded since I cannot be absolutely 
sure that they were not numbered earlier in the population study. ) 
Groups that probably lived primarily outside the study area were 
also known to enter it and, as mentioned above, a num r of un- 
identified parties could always be found. The entry of these 
parties was probably most frequent in the vicinity of the wells. 
With two exceptions the study area included the known home range 
for all the groups and parties plotted on fig. 3.1. Group 1 also 
entered the area to the N. W. of the study area and party 1 was seen 
to enter the area to the S. E. of the study area. Since known home 
ranges did not correspond to comp, lete home ranges, it is possible 
that other groups did the same. In calculating population den- 
sity it has been assumed that use of the study area by unidenti- 
fied groups will be balanced by use of areas outside-the study 
area by the identified 9x'OUPS - 
Two methods are used here to eatimate population density. 
Because of the above assumptions (and those included in the methods) 
it must be emphasized that the results are estimates and not absol- 
ute figures. 
(a) The 13 groups found within the study area con- 
tained about 350 monkeys 
(based on table 3.1 (a and b), plus group 1 
43. 
(ca 30), group 9 (>25) and party 1 (59 minimýxm)). Since the study 
area was 5 sq. km. this gives an estimate of 70 per sq. km. (b) 
Group 6 had a 75% frequncy area of 0.42 sq. km. (section 3-3.2). 
If it is assumed that all groups had these areas, that the size of 
the area was proportional to group size, and that the 75% areas did 
not overlap extensively with each other, this gives an estimate of 
25/0.42 = approximately 60 per sq. km. 
Population density appears to have been of the order of 60 - 
70 per sq. km. While the accuracy of this estimate is unknown it 
seems to be of the correct order of magnitude. For instance, group 
6's home range of 1.17 sq. km. was used by a minimum of three other 
groups that also used parts of the surrounding forest. 
3.6. HEALTH, MORTALITY AND MOULTING. 
Health. The monkeys almost always gave the impression of good health, 
but ailments such as coughs, sneezing, hiccuping and vomiting were, 
however, recorded. One animal coughed persistently enough for this 
to be useful in group identification. Injuries or malformations 
were relatively rare. They included a broken little finger, a 
permanent limp with a hind leg, a female with malfunctioning hind 
legs (see 3.3-3) and a subadult male with a humped back. None of 
these prevented the animals from keeping up with their group. Several 
animals were seen with scars or places whex-6 fur had apparently been 
pulled out. During some seasons, however, patches caused by moult- 
ing could be easily mistaken for scars. Only one fresh wound was 
seen; a subadult female had a out on her sexual swelling. This 
reflects the low incidence of physical damage during fights. 
Mortality. Only one 'natural' death was recorded. An adult female 
was found dead during a snowy period 
(see 3.3-3). Marks in the snow 
indicated that it had either fallen from a tree dead, or died on the 
ground. The only non-monkey foot prints in the snow were of scavag- 
ing ravens (Coryus corax) and there was no reason to suspect that it 
was killed by a mammalian predator. No monkeys were known to 
be 
caught by non-human predators 
(chapter 7). Times of drought and e 
44. 
severe winters with low temperatures, iced trees and snow covered 
ground are probably periods of stress. During the winter, however, 
the moist conditions permit the monkeys to exploit cedar leaves, aa. 
additional (and probably less preferred) source of food (chapter 6). 
If there was an approximately constant birth rate and no post 
natal loss one would expect to find a subadult female and juvenile: 
infant and baby ratio of 3: 2 or 1: 0.7. The overall observed ratio 
was 1: 1.1 (section 3.3-3) probably indicating mortality between the 
baby. and adult stages. In practice one would expect mortality 
both before, during and after this stage but with the present data 
it is not possible to measure it. The adult and subadult male: 
adult female ratio of 1: 1.1 shows that (if one assumes a1: 1 ratio 
at birth) there was no significant difference in the mortality of the 
sexes. 
Losses due to people either killing or capturing monkeys, have 
probably largely replaced other forms of predation. At Ain Kahla 
we were told of monkeys being shot, because of the damage caused by 
their removal of cedar bark. This apparently occurred around 1955 
when monkeys were shot throughout the Middle Atlas. One report 
indicated that ca 50 monkeys may have been caught at Well 1 during 
1967. These monkeys and several hundred others caught previous to 
1968 in other parts of Morocco were used for virological research 
at the Institute Pasteur, Casablanca. During the study at least 
10 monkeys (mostly young) were caught or shot in or near the study 
area by soldiers, shepherds and foresters. In 1969 about 120 were 
caught near Azrou for export to France. Captive animals were seen 
in several villages and shooting of monkeys is known to occur in the 
High Atlas and the Rif (Whiten, personal communication). There is 
at present no indication of trapping on the scale seen in India 
(Southwick et al, 1970), but this might easily happen if M. mulatta 
become more difficult to obtain. I believe that an official permit 
is necessary to take monkeys from the forest, wit# an annual maxi- 
mum authorization of 100 animals. It is unknown whether such a 
limit is enforced. (See also the discussion in section 6-5). 
Moulting. The animals moulted from late January onwards. After 
that time individuals with numerous bare, pink patches could be seen 
45. 
as the result of hair loss. These patches were gradually covered 
by a new growth of short dark fur that did not reach full length 
for some months. There was a considerable spread in moulting, 
with monkeys still with bald patches in August. Adult males 
seemed prominent amongst the early moulters. In group 6, juveniles 
and infants moulted later than other age-sex classes. On 30.6.69 
and 1.7.69 1 recorded whether or not the individuals had moulted. 
Those that had -either started or finished moulting were 7 adults 
(2 M, 5 F), 4 subadults (2 M, 2 F) and a juvenile male. Those 
that had not started to moult were 4 juveniles (2 M, 2 F), 3 infants, 
2 baýies and an adult female. 
monkeys. (See plaýe 3-1) 
Details were not recorded for three 
There are interesting similarities with the timing of moulting 
in M. mulatta on Cayo Santiago and La Parguera. Vessey and Morrison 
(1970) found that the moult commenced at the end of the mating 
season; starting about December/January on Cayo Santiago and 
April on La Parguera. They suggested that the onset -Of moulting 
resulted from a decrease in sex hormones. The data f rom this 
study therefore supports their hypothesis. IX ± ]QQ: PQ i0QaI 
: rl: 5ký between moult and falling testosterone levels this may 
of several determining the copulation seaso n this 
p P opulation with severe w tempera: t=leýl: ong coat is pre- 
sumably protective. Sel wouZd-4ýrefore favour a mating 
tIJ5 r loss tii 
season late year. Testosterone would be in the wi: ter 
Oftt 'and hair loss prevented until the worst of the winte 
I 
P'- r" r. a. Vessey and Morrison found that moult extended beyond the 
birth season and also found that adult males were early moulters 
and prepubetal monkeys among the last to moult. 
3-7. MATING AND BIRTH SEASONS; BIRTH INTERVAL. 
Mating Season. Copulations were seen during the autumn and winter. 
Unfortunately I was unavoidably absent from the study area during 
parts of the autumn in both years. The available data confirmsp 
however, that the distribution of copulations is more or less similar 





PLATE 3.1 (a -c. MOULTING 
(a) and (C) Adult males growing new fur after moulting 
(3.6.69). 
(b) The same animal as in (a) with fur growth completed 
(28.9.69). ((a & b), A1113, group 6). 
b 
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In 1968 1 was at Ain Kahla until 9.10.68. Up to that time 
no complete sexual swellings were seen and only incomplete sexual 
'behaviour (e. g. presentations and inspection of anogeni-Itoal area by 
males followed by females grooming the male) were seen during ob- 
servations on several groups. I returned on 30-10.68. By the 
second week of November complete swellings were seen and subsequently 
consort behaviour with full copulations and copulation calls. I 
believe that this was the true start of the copulation season and 
that it had not started during my absence. Copulations were seen 
from November to January. From Februarylsexual behaviour became 
less intense and gradually decreased until by April, it had returned to 
the level of early October. During the rest of 1969 no sexual be- 
haviour of note was seen until early September. The re was then a 
noticeable increase in sexual activities. Males approached fezales 
more frequently and this was followed by presentation and close in- 
spection of the anogenital area by the male. Interestingly there 
also seemed to be an increase in presentation by females to males 
in 'non-sexual' situations. At other times of the yeax, females 
passively avoiding a moving male usually walked away; they now stood 
and presented. When I returned to the study area in late September 
consort behaviour with copulation and ejaculation was in progress 
and was observed until the tenLination of the study. Between early 
and late September there was a marked change in the sexual swellings. 
Subadult females (that had cycling swellings throughout the summ r), 
adult females that were suclelin infants, and adult femaleki with 
no unweaned offspring had all developed maximal swellings. A 
seasonal change in spermatogenesis is Imown for rhesus males (Conaway 
and Sade, 1965) and is probably present in all macaques that have 
distinct copulation seasons. A seasonal change in female reoeptiv- 
ity, that is independent of the cessation Of lactatiOup is also 
suggested by the present study. Two of the three types of female 
listed above were definitely not lactating in the months Prec6ding 
'sexual activity. During that time they had cycling, 
incomplete, 
sexual swellings and made 110 sexual advances to males- The pre- 
sence of complete swellings corresponded to an increase in sexual 
invitations by the females- It is possible that the onset Of 
Sexual activity in the female is stimulated by the investigatory 
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activities of the male but I consider this unlikely and propose that 
both male and female reproductive activity are facilitated by particular 
environmental stimuli. Hartiwkn (1931) found evidence for a period of 
lowered fertility, due to cessation of ovulation, in rhesus monkeys. 
This period corresponded to the season when the males, although 
apparently still fertile,, were less sexually active. * 
MacRoberts and DiacRoberts (1966) reported a mating season on 
Gibraltar from mid October to April with fertile coPUlations between 
November and March. The start of the 1968 mating season at Ain 
Kahla fell within that period but in 1969 it was earlier. Whiten, 
(1972) observing a population in the Rif in 1971, first saw mountings 
on approximately October 28th. These continued during the following 
month. The MacRoberts' considered that the onset of copulations was 
stimulated by decreasing day length suuVor daily temperature. uný-- 
fortunately temperature records are not available for Ain Kahla. 
In 1968 copulations commenced approximately two weeks after the 
onset of the autumn rains. Since there was more rain-during 
September 1969 and the copulation season started one and a half 
months earlier this suggests that rainfall might also be important. 
Rainfall, however, was often accompanied by lower temperatures and 
so it remains difficult to determine their relative importance. 
Birth Season. During the preliminary study babies were seen. Froa 
the start of the population study (9.9.68) until the next April no 
young babies were seen, indicating that births for 1968 ceased 
before early September. On 25-4.69 1 received a reliable report 
of a young baby but did not see one myself until 13-5.69. A baby 
of similar age was subsequently seen in another group. A second 
baby was born in group 6 on approximately 23.6.69 and no further 
births were observed in the group before the end of the study. 
While the sample is small, (intense observations on group 6 pre- 
vented the recording of births in other groups) the evidence in- 
dicates a birth season from late April through June and probably 
later, but with no known births after early September. If gesta- 
tion in macaques lasts 146 - 186 days 
(Napier and Napier 1967) than 
the births fall within the expeoted period. The birth season also 
corresponds to that found by the MacRoberts' on Gibraltar. 
Cabrera (1932) 
observed births in Morocco in May and suggested 
(from a oomparisou- 
births occurred earlier at lowar altitude. of two 4-wreas) 
4- 
see also AlUohaelp W. Llson and Plant 
(1973). 
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Birth interval. The interval between births could not be determined 
directly but an examination of group 6 females and their offspring 
suggests that females did not give birth every year. The behaviour- 
al and spatial distribution data that supports the following comments 
on associations is given in subsequent chapters. 
At the start of the 1969 mating season (Sept. /Oct. 1969): 
(1 ) Two adult females had babies born during the previous May and 
June. These were still being suckled and the females were anoestrus 
and without sexual swellings. One of them (AF 2) associated closely 
with. a juvenile (JF3 ) estimated to have been born in 1967 and there- 
fore two years older than BF 1. AF 4 was apparently primiparous. 
(2) kF 1 and AF 3 were suckling infants (born in 1968) when they 
started to copulate. AF 3 associated with JF2, estimated to have 
been born in 1966. If this was her juvenile and she gave birth in 
1970 then her three offspring would each be separated- by two years. 
(3) AF 5 and kF 6 had no unweaned offspring. AF 6's injury (sec- 
tion 3.3-3) may have affected her reproductive ability. She did 
not associate closely wit. 14 any animal younger than a subadult female. 
AF 5 associated occasionally with JM 3 estimated to have been born 
in 1967. 
The evidence for AF 1, AF 2 and AF 3 suggests that females 
gave birth every other year. This estimate might be compromised 
by the loss of -babies in alternate years but one would then have 
to assume that after losing a foetus or baby AF 1 and AF 3 continued 
to suckle their infants bom the previous year. Since in macaques 
juvenile females tend to associate more closely with their mothers 
than juvenile malesa female that gave birth to r4ales and females 
in alternate years might give the impression of having had 
(female) 
offspring every two years. In group 6 there was only one male young 
enough to confound the above relationships and since 
he tended to 
associate with AF 5 this possibility can be excluded. 
Tanaka et al (1970) found with M. fuscata that only 8.6% of 
females that did not lose infants within 185 days of birth gave 
6 
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birth the following year. 72% of the one year birth intervals were 
for females who had lost an infant and 95% of those who had lost 
infants gave birth the following year. Most females gave birth every 
other year unless they lost an infant and since M. sylvanus has copula. - 
tion. and birth seasons of similar length, births in alternate years can 
be expected. 
If, as in many non-primate species (Young, 1961). lactation has an 
inhibitory effect on follicular development (Zuelcarman, 1931), the birth 
interval in a species with a marked copulation season will depend upon 
the temporal relationship between the cessation of lactation, the period 
of ma'le fertility and the period of female fertility and receptivity. 
Only when lactation ceases early enough to permit correspondence between 
the others can conception occur. Tanaka et al pointed out that if 
lactation does inhibit follicular development then lactation in M. 
fuscata mil t last longer than the 6-7 months originally supposed. 
Zuckerman (1931) found in X. neme8trina lactation lasted for 8 months 
with suckling continuing for nearly a year. 
In macaques with definite copulation and birth seasonsla one year 
birth interval might follow if the previous baby was born early in the 
season. In these cases lactation might cease early enough for the 
female to conceive late the following year, so giving a birth interval 
of somewhat more than a year. MacRoberts and MacRoberts (1966) re- 
ported that two females that gave birth in 'May (one before the 22ndt 
the other on the 26th) began their first sexual swellings on November 
19th and copulated. This suggests that lactation lasted for 6 months. 
It also suggests that AF2 (above) could have been expected to swell and 
to be receptive in about November. If conception then occurredithat 
would have given a birth interval of one year, following a two year 
interval. 
More work on the physiological rachanisms is required before the 
determinants of birth interval are completely understood. This is 
essential if we ara to understand the dynamics Of macaquO Populations* 
For instancep if the above reasonin is correct a 'PerfOOt' female 
(i. e. one which, following parturition, conceived in her first fertile 
cycle that occurred during the mating season and did not abort or lose 
babies following birth), could have alternate birth intervals Of One 
and two years. Selection would therefore favour as long Q COPUlatiOu 
season as possible within the constraint that gestation and 
birth ziust 
occur at suitable times of the year. 
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The study also indicates that care must be taken in estimating 
annual birth rate by counting the ratio of adult females: suckling young. 
The ratio found here, 1 : 0.9 (Section 3.3-3) might be taken to indicate 
one birth per annum if the birth interval bad not been determined. This 
ratio would also vary with the time of the year if females weaned their 
infants sometime before the birth of `4. ýAe next sibling. Such a ratio 
is therefore no substitute for data on the number of births per adult 
female. 
3-8.. DISCUSSION, 
3.8-1. The use Of agO-88x OLLasifications for macaques. 
There is unfortunately considerable va. Aation between observers 
in the age-sex categories used and the ages of animals included with- 
in these. To facilitate comparisons authors should attempt to &gree 
on a convention or at least give the age (or an estimate of this) of 
the animals. The most similar classification to that used above was 
given by Bertrand (1969) for M. speciosa. A further difficulty 
arises from the mixing of strictly sociological or spatial categories 
with age-sex classes. Imanishi. (1963) used the categories 'leader' 
and Isubleaderl males. Tba former were older and took up a central 
position in a group feeding at a provisioning site. Do these and 
Vessey's (1971) 'central' and 'peripheral' males correspond to adult 
and subadult males? Since no age estimates are given it is difficult 
to say. It is essential that authors define their categories clearly 
and extra descriptive tags can then be added as appropriate. 
Unweaned monkeys are often divided on the basis of fur oolour 
into two categories; babies or infant 1 and infant or infant 2. 
'Infant' is also used to cover both. The age specified for this 
division varies. e. g. 3 months (M. sylvanus, Burton, 1972), 4 
months (M. speciosa, Bertrand, 1969), 5- 5f months 
(this study) 
and 6 months (M. fascicularis,, Shirek-Ellefson, 1967). While M; T 
criteria (and also Shirek-E. 1lefson's) was the completion of the 
fur change, Burton used the start of this change. Since a dark 
pelap may signal Ia young animal I to older monkeys 
(Booth, 1962) 
this division into two categories based on the change of colourQtion 
is, I believer acceptable. Development is more or 
'Ae*a 
continuous and no 
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instantaneous change of behaviour is associated with the change of 
colLour. Infants are gradually treated more like juveniles in agon- 
istic encounters. Owing to differences in birth interval, weaning 
may, occur at different ages both between species and within a popu- 
lation. It is reasonable to expect the upper limit of infants to 
be defined in terms of an age range. The age given by most authors 
falls within that for this project. Sugiyama (1960) used 'infant' 
for all monkeys over 1 year but less than 4 years (males) and 3 
years (females). 
Fully weaned young monkeys are usually classified as juveniles 
but the age limits for this category depend upon the limits used for 
adjacent categories. For the subadult female category most authors 
use the criteria given in section 3.2. Ages quoted vary from 3 to 
4 years (Simonds, 1965) to 3.5 to 5 years (and possibly longer) in 
this study. M. mulatta are sexually mature at 4 years (Koford, 
1965) and M. sylvanus may conceive as early as 3.5 years (Burton, 
1972). The age at first conception will possibly vary between 
species with the presence or absence of mating seasons. When this 
category is not used these animals are classified as adults (e. g. 
Vessey, 1971) or possibly included in both adult and juvenile classes 
(e. g. Southwick et al, 1965). The change from subadult to adult 
female is clear and not controversial. 
There is less agreement on the definition of subadult males and 
indeed upon whether this category is required. In M. mulatta males 
are sexually mature (in terms of spermatogenesis) at 4 years 
(Koford, 
19063) and Vessey and Morrison (1970) classify males of this age as 
adults. I believe that the term 'adult male' should be reserved 
for sexually mature animals that have achieved full-growth and 
dentition. This occurs at 6 years in M. mulatta 
(Koford, 1965) 
and 7 years in. M. speciosa 
(Bertrand, 1969). The period between 
attaining sexual maturity and full growth also involves a behaviour- 
al transition between the juvenile and adult stages and this 
is per- 
haps the major argument in favour of calling males of this 
inter- 
mediate age subadults. In M. sylvanus, for example, these males 
started to participate fully in sexual behaviour 
but their sexual 
behaviour was sometimes disturbed by adults; they still on occasions 
behaved submissively to some adult females and participated more 
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actively than adult males in some types of intergroup behaviour. 
Unlike adult males they did not lead the group or participate in 
vigilance behaviour. (Details of these and other differences are 
given in subsenuent chanters). In some macaques, males of this age 
are olten spatially peripheral (chapter13 ). The term Isubadult' 
is useful because it shows that in spite of sexual maturity the 
animals are not yet fully adult. Rowell (personal communication) 
prefers 'young adult' for these animals but this is less satisfactory 
since it does not suggest so readily the difference between these 
and fully adult males. Both terms are preferable, however, to 
that- double-edged term 'peripheral male I. 
Burton (1972) classified males of 5+ as adult. These males 
showed some of the same characteristics as my subadults and her 
subadult males (3 -5 years) corresponded in relative frequency 
of play, size of testes and lack of sexual behaviour to my older 
juvenile males. The low age at which males achieved ' adult ' 
status on Gibraltar was due to manipulation by the British Army. 
When a male of 5 years was taken f rom one group and placed as the 
oldest male in another., his behaviour was typical of my subadult 
males. He did not perform the role of 'control animal' and the 
adult females took over the activities performed by the previously 
older male (Burton, 1972). Bertrand (1969) and Koyama 
(1967) 
classified 4-7 year old males as subadults; Simonds 
(1965) 
used 3 to <6 years and Shirek-Ellefson (1967) 3 to 5-7 years. 
Prakash (1962) called one to four year olds, subadults. 
A further term, immatures, has been used for all animals less 
thazi adult (= sexually mature, Vessey, 1971). Kof ord 
(1965) ex- 
cluded from that class monkeys born in the current calendar year. 
3.8.2. 'General discussion. 
There are many similarities between the population structure 
at Ain Kahla and other macaques populations. 
With the possible 
exception of M. sinica 
(Eisenberg et al, 1972) the multimale group 
seems to be almost universal in natural populations. 
Group size 
at Ain Kahla fell within the range known 
for macaques. Whiten 
(1972) obtained the following accurate counts 
for two groups of 
lb 
M. sylvanus in the 1,,, C)rOccan Rif: - 
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Ayl AF sm SP B TOTAL 
9 4 27 12 25 
9 5 328 12 30 
The size of the groups was similar to those at Ain Kahla. but since 
a high ratio of adult males : adult females was found in one Ain 
Kahla group (table 3.1b) more counts are required before it can 
be concluded that there were significant differences in composi- 
tion. The lack of solitary males at Ain Kahla (and also in M. 
radiata; Simonds, 1965; Sugiyama 0 971 ) may be attributed to the 
frequent non-agonistio contact between the males of these species 
(chapter 13 ). 
Considerable home range overlap has been reported from most 
populations (e. g. Neville, 1968; Lindburg, 1971 for M. mulatta 
and Sugiyama, 1971 for, M. radi 0 An exception may be M. 
sinica; the home range maps compiled by W. Dittus and. published 
in Hladik and Hladik. (1972) indicate that they live in more or 
less exclusive areas. The Ain Kahla population had a higher do- 
gave of overlap than has been reported for other wild populations. 
This may have been related to population density which was higher 
tbýan most of the forest populations of M. mulatta studied by 
Neville (1968) and probably than that studied by Lindburg (1971). 
Whiten (1972, personal com=imication) estimated that the range of 
his two M. s lvanus, groups was 2.25 and 2.3 sq. km. This was 
almost twice the size of group 6's h=e range and the difference 
may be related to the more open habitat at Jbel Lakraa. The 
estimated overlap between the range of these groups was 0.43 
sq. km. and it was possible that each group had some area not 
entered by another. 
Now that much of the background info=ation on ecology and 
behaviour is available for macaques it is time that specific 
studies of ecology were undertaken. Only in this way can 
proper comparisons between species be made. An example is 
provided by the difficulty found when attempting to compare 
homae range size. Different authors use different techniques 
and time periods to measure this and larger, more reliable 
samples, are required for each population. Since it took 
53. 
370 hours to define group 6's range during a stable -period it would 
be difficult to plot accurately the simultaneous ranges of all the 
groups in a population. Transect techniques or telemetry - checked 
against sample groups studied in detail - could be used. It is also 
becoming increasingly important to study population dynamics (Southwick 
et al, 1970). Vital measurements would, include birth and death rates) 
rate of maturation, change in population size and so on. With 
natural macaque populations outside India such studies have not 
ye t be gun. Adequate conservation Programmes can only be based 
on adequate population statistics. 
3.9. SUMIURY - 
The criteria used to distinguish age-sex classes and estimates 
of the age of the animals in these classes are given. Unfo rtunate ly 
there is considerable variation between authors in the categories 
used and the ages of animals included. To help comparisons age- 
sex classes should be carefully defined and kept separate from 
socio. /spatial categories. 
At Ain Kahla the population structure was similar to other 
natural macaque populations. The monkeys lived in multimale groups 
ranging in size from 12 to at least 36 individuals (mean = 24). 
Larger parties were seen but experience showed that they contained 
two groups. The ratios between age-sex classes varied between 
groups. For six groups the overall ratio of adult and subadult 
males: adult females was close to unity. Details are given of 
the 25 animals in group 6- the group subsequently discussed in 
detail. 
Population density was estimated to be 60 - 70 monkeys per 
square km. The groups had home ranges that overlapped more ex- 
tensively than has been described for other macaque populations; 
apparently no group had exclusive use of an area. 
It took 370 
contact hours to accurately establish group 
61 s home range (1 . 17 
sq. km. ) and the ranges for other groups were consequently 
in- 
completely know-n. Water dependent changes in 
home range may have 
occurred but this requires substantiating. Although only one 
death was recorded the ratio of subadult females and 
juveniles 
54. 
infants and babies, suggested. a, mortality of at least one third be- 
tween birth and adulthood. People were the only predators known 
to be successful and are probably the major source of predation 
throughout Morocco. 
Between late January and August the animals moulted; young 
monkeys moulting later than others. Copulation occurred during 
autumn and winter; births in the spring and slimmer. At least 
two classes of female that were not lactating in the months pre- 
ceding the copulation season had cycling, incomplete swellings and 
did not initiate sexual behaviour until they had complete swellings 
at the start of the copulation season. This suggested a seasonal 
reduction in female receptivity that was independent of lactation. 
Females did not give birth every year; a1 : 0.9 ratio of females: 
suckling young was due to infants and babies from different years 
both nursing. In group 6, births appeared to have occurred every 
other year but them was some evidence to suggest that a one year 
birth interval might follow if a female's last baby was born early 
in the previous birth season. 
6ince almost all reports of macaque ecology are based on 
small samples and non standardized techniques this makes com- 




DAILY RObTI. -. E LND USE OF HABITAT 
The way in which the group used its home range by moving from 
one place to another was extremely important. Group movements were 
a major facet of the daily routine and their nature was probably 
closely linked with the efficient exploitation of resources. it 
is against this background of group movement and f ood searching 
that I later examine the distribution of social behaviour. Social 
behaviour played a major role in the initiation of movements and in 
promoting the dispersal and cohesion of individuals; grooming, 
resting and other non-agonistic behaviour, not directly concerned 
with promoting movement and feeding, did intrude but was not predomin- 
ant until feeding decreased. 
One of the problems of working with captive or provisioned 
animals is that the need for food searching is severely restricted 
and group movements correspondingly reduced. The modified daily 
routine makes it difficult to appreciate the partitioning of social 
behaviour with feeding and movement. It is therefore desirable 
that studies of wild animals should make this relationship clear 
as well as analysing the components themselves. 
4.2. GROUP MOVEDEINTS. 
General description of group movements and daily routine. 
After sleeping in the cedar trees the monkey became active 
to- 
wards sunrise. Calls were heard and individuals could 
be seen mov- 
ing into sunny positions on the ground or in the 
trees. Once in the 
sun they autogroomed, scratched, sat 
(often adopting the sunning 
position with the upright chest held towards 
the sun) and small 
subgroups of alloxrooming monkeys 
formed. Similar behaviour 
56. 
(w--th the exception of the sunning position) was seen on cloudy days. 
Gradually individuals descended and fed casually, picking up 
the occasional food item under the trees. When tree-born food 
items were in season feeding also commenced on these. As more 
animals descended they either fed under the trees, moved down the 
forest slopes (if the sleeping site had been on the forest edge), 
or moved off in a travel-feeding progression. During travel- 
feeding the pre dominant activities were moving and feedingý* The 
group was well spaced out, usually with a minimum of one to two 
metres between individuals and often at least 30 m. The whole 
grouý spread out over a ragged elliptical area and moved on a 
broad front. The distance between the most widely separated 
animals varied with the circumstances and from group to group; 
with group 6 it was usually between 100 and 125 m. and occasion- 
ally up to 150 M. The presence of two groups together sometimes 
gave a mistaken impression of group spread (chapter 13). Much 
faster progressions, involving a narrow file of monkeys, were 
almost entirely restricted to intergroup encounters (section 
5.3-5). 
Group cohesion was high and the movement of individuals away 
from the group was seen only under three special circumstances: 
(a) During intergroup encounters, when males moved towards another 
group (section 5.6.2). (b) When consorting animals moved away 
from the group (fig. 4.1 ) or perhaps more frequently when they 
started copulating within the group but were left behind as the 
others moved on. In the copulation season some adult males 
(e. g. Aý. 'i 1, the highest ranking male in group 6) spent periods 
of up -ýo three hours away f rom the group. 
(c) Other movements 
by adult males, that may have been associated with vigilance be- 
haviour, are discussed in section 7.7.2. A monkey that moved 
away f rom the group, or had been lef t behind allogrooming, glanc- 
ed towards the group and moved, sometimes running, to catch up 
with it. Even when consorting monkeys were 200 m. 
f rom the 
group and presumably out of sight, the position of 
the group 
was iný_cated by calls, the sound of stones 
being turned and 
branch movements. One rarely heard ca", _l, 
the clear call, was 
*PICLLe ý-l cL and 6. 
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APPROX. SCALE 
iriG. 4.1 - 
The movement of consorting animals away f rom tbair group. 
The figure shows the movements of AMI V AFi 
(the first oon- 
sort shown, observed only briefly) , AF6 who followed 
his 
and attempted to initiate sexual behavi 
) and AF3 (with 
whom he consorted at length). The dotted lines show the 
position of the rest of the group. 
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related to the separation of individuals from the group; it probably 
signalled -,. he position of the group or a separated individual (sec- 
tion 8.2.9). Grunts may also have influenced grou-p c'ohesion. These 
quiet calls (given in brief choruses of antiphonal calling, section 
8.2.9) were heard when the g-roup was spread out on the ground feeding. 
Monkeys feeding at the sides or back of the group often glanced to- 
wards other animals, presumably to keep in contact with the rest of 
the group. 
As individuals searched for food items (section 6-3), feeding 
was interrupted by other activities. A monkey feeding less than 
about 4 m. from another was likely to be threatened and if it mov- 
ed within this distance glanced at the other and occasionally 
teeth- chattered. They tended to keep a distance from each other 
by walking away f rom other animals. This was one feature used to 
rank the individuals; in dyadic interactions the approach-retreat 
relationship between two monkeys was more or less constant (sec- 
tion 10-2.4ý When animals moved away f rom others (with or with- 
out the use of threats) they tended to move in the direction of 
the group's movement so perpetuating this direction. Following 
non-agonistic interactions the participants generally moved at 
least 1 m. apart before feeding recommenced. Larger distances 
were seen when one interaction swiftly followed another or after 
agonistic interactions. Smaller distances were seen when babies 
and infants were involved. 
The route taken by a group between the sleeping sites of two 
consecutive nights is termed the day-journey 
(Altmann and Altmann, 
1970). During the day the rate of movement was not constant and 
the group tended to slow down or stop around mid-day. 
This was 
particularly seen during hot weather and at such times 
feeding 
would decrease or sto-p and social interaction 
(chiefly non-agonis- 
tic) increased. They-generally ascended the cedars 
(or less fre- 
quently other trees or remained on the ground) and either sat 
in 
a resting posture or participated in allogrooming, maternal 
care 
or other interactions involving babies and 
infants. There was 
of course considerable flux with monkeys changing partners and 
moving from one subgroup to another. 
When tree-born food items 
were in season they usually fed on 
these before descending to 
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continue the day-journey. The day-journey was mainly on the ground 
with the animals taking to the trees only"for sleeping, resting, 
a 'ding predators and during some seasons, for feeding. voi When in 
the trees all age-sex classes (except babies) were capable of jump- 
ing from one tree to another. During the day-journey babies and 
infants were freqUently treed, playing while olQer animals fed. 
Feeding was mot restricted to travel-feeding periods; fre- 
quently the group stayed in one area with the animals moving around 
in search for items. 
ý This usually happened in the morning, even- 
ing and after the mid-day I rest' period but was also recorded at 
other times. During some day-journeys the group visited a soume 
of water but the frequency with which this happened varied (section 
6.4-1). They of ten stayed and fed in the vicinity of the wells 
unless another group approached to drink. 
Once in the vicinity of the sleeping trees, feeding continued 
but other activities (chiefly non-agonistic social interactions) 
became more frequent as the animals left the ground or trees where 
they had been feeding and ascended the cedars. The majority of 
the group were usually in the trees by sunset. Small subgroups 
formed high in the trees and social interactions continued until 
it was too dark for observation. No special study was made of 
their night resting habits. Several trees were used and at least 
two or three monkeys usually ascended each tree. It is unknown 
whether they slept alone or in huddles. 
4.2.2. Day-journeys. 
Day-journeys were recorded by plotting on a map the course of 
the centre of the group. This was only approximate since it was 
often difficult to estimate the group's centre of mass 
(chapter 
13). Times were marked on the maps at frequent intervals, usu- 
ally several times per hour. By becoming familiar with 
the 
forest it was possible to record the group's position quite 
accurately. 
Leng, th of dM-Journeys. Day-journeys were typically meandering and 
only seldom did they take the straight-line route 
between sleeping 
* Plate 4--Ic 
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PLATE FEEDING OUTSIDE THE MREST 
The animals were feeding in one place and not travel feeding. In 
contrast to (a) and (b) this shows the larger distances frequently 
seen between feeding individuals. 
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sites. Fig. 4.2 gives an example of the day-journey on eight con- 
secutive days. The length of day-journeys was measured on the map 
using a map measurer, each journey being measured three times and 
the mean measurement converted to km. The mean length of 38 com- 
plete day-journeys from the single gmup study (dates between 
14.5.69 and 5.10.69 inclusive) was 1.53 km. (SD, 0.44). Fig. 
4.3 shows the frequency with which different lengths of day-journey 
were recorded. The mean length of 23 complete day-journeys from 
the population study (dates between 12.9.68 and 23-4.69) was 1.07 km. 
(SD, 0.64). The difference between the means may reflect three 
features. (a) The day-journeys may have been shorter when the 
animals were feeding on cedar leaves. This was most marked on 
days with heavy snow on the ground On three consecutive days 
group 6 moved only 0.30,0.44 and 0.44 km. These were shorter 
than any day-journeys recorded during the spring and summer. (b) 
There were fewer hours of day light available for movement during 
the winter. (c) The data from the population study was based on 
less habituated groups with a consequence that the day-journeys may 
be biased in favour of short journeys when the observer was less 
likely to lose contact with the group. 
Distance between sleeping sites. The straight-line distance be- 
tween sleeping sites (measured from the middle of the sites) was 
measured on the day-journey maps. The mean distance between 
sleeping sites was 0.54 km. (SD = 0.27, single group study) and 
0.34 km. (SD - 0.23; population study). Fig. 4.4 shows the 
frequency with which different distances were recorded. 
A comparison between day-journey length and the distance be- 
tween sleeping sites reveals that on the average gnup 6's day- 
journey was three times greater than the distance between its 
sleeping sites. This emphasizes the meandering nature of day- 
journeys. For each day there was, however, no correlation between 
the length of day-journey and the distance between sleeping trees 
(with a product moment correlation coefficient (Sokal and Rohlf 
1969)r = 0-009, single group study and -0-194, population study)e 




Day-journeys, on eight conseoutive days. The day-journeys 
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The length of day-jou=eYe. Based on 38 complete day- 
Journeys from the single group study, Kay to October. 
FIG,, 4,49 
The distance between sleeping sites. Based (M the same 
data as fig. 4.3. 
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Rnte of movement. A group's rate of movement was not constant 
throughout the day. It was convenient to analyse the relationship 
between distance moved and time of day by using the data on time of 
entry to the hectare quadrats (section 4.3.2) and recording the 
number of quadrats entered per hour. Ideally one ought to measure 
the exact distance moved in each hour directly f rom the day-journey 
maps. Unfortunately, although I recorded times frequently, these 
were usually not at regular intervals. A highly significant posi- 
tive product moment correlation coefficient between the number of 
entries to quadrats in a day and the length of the day-journey in 
km. demonstrated that the technique was valid (V-= 0.91; t= 13.6, 
df = 36, p 4' , 0.001 
). * 
The results for 38 complete day-journeys from the single group 
study (summer) are shown in fig. 4.5. For most hours the fmquency 
distribution of the number of quadrats entered was positively skewed 
and hence the median is the best measure of central tendency. The 
figure shows peaks of movement (in terms of quadrats entered) in 
the morning and afternoon. Since this was based on complete days 
only it might be biased against those days on which the group de- 
scended early and was missed by the observer (Altmann and Altmann, 
1970). The incomplete day-journeys were, howeverp almost all re- 
corded on days when the observations intentionally started late or 
ended early and so this can probably be ignored. 
The large variation between days means that the complete 
cessation of movement that often occurred has been obscured. 
Fig. 4.6 -shows that for the hours starting at 1100,1200 and 
1300 there was no movement (in terms of quadrats entered) on 
approximately 50l'o of the days and this therefore confirms the 
pattern shown by fig. 4.5. This midday period of reduced move- 
ment was associated with reduced feeding and increased social inter- 
action such as allogrooming 
(section 4.4.2). It can be termed a 
rest period. Further examination of the summer day. -Journeys show- 
ed that three main categories could be distinguished. There were, 
of course, intermediates. 
(a) Two periods of movement separated 
by a period of reduced or no movement of up to five hours 
duration. 
(b) Three periods of movement separated by shorter periods of reduced 
or no movement. 
(c) more or less steady movement throughout the 
day. During the late autumn and winter the last categoX7 became 
variable approxixately followed a normal T he c: f cwý: c 
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FIG. 4.5. (toP) 
The distance moved per hour (in tems of themeJian number of 
quadrats entered). Vertical bars give the range. Based on 
the saw data as fig. 4-3. 
FIG. 4.6. (bottom) 
The frequency with which no movement (in tome of quadrats 
entered) ocourrod during eaah hour. Based on the same data 
as fig. 4-3. 
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mOro frequent and if periods of reduced xovement Oceuxred these were 
oft(ýýn aborter than in the su=er. MacRoberts (1'. ý70) saw a similar 
on Gibraltar. The reasons for this seasonal difference are 
di. scussed in section 4.5. 
A cUMulQLtiOn Of the Taean number of quadrats entered per hour 
showed that on average'l 50% of the daY-JOU=eY (i. e. 5(Ylo of the mean 
nilm r of quadrats entered) was 'Mcomplished by between 1100 and 
1200 hra. This Cumulation is subject to the sQ=e variation as the 
ineans themselves. (The number of quadrats entered per day followed 
a no=-. ial distribution). An estimation of the overall sneed of 
movement during the day-journeys can be obtained from the length 
of the day-journeys (mean 1.53 km, SD 0.44) and from the fact that 
movement was restricted to the 13 hours between 0630 and 1830. 
Division of the mean by 13 'gives an estimate of 0.12 1cm/hr. with 
95F% of the whole-day speeds falling between 0.09 and 0.15 1a; /hr. 
Theso will be sliaht underestimates of the speed between actual 
descent and ascent since the groups often did not move immediately 
at 0630 and ceased to move before 1930. For the present purposes 
the above calculation is sufficiently accurate. 
4.2-3. Control of group movements. 
While travel-feeding the monkeys usually moved slowly on a 
broad f ront and in a common direction. A variety of individuals 
appeared at the front of the group and it seemed that no one monkey 
was leading the group in the sense of keeping at the front or in- 
itiating and maintaining the direction of travel. Each day-journey 
was unique, there were no long progression routes that were used 
repeatedly and with little deviation. There were, however, short 
preferred routes, such as along valleys, up partic-ular slopes and 
along the edae of the forest. Such routes were frequently travers- 
ed in the same way each time the particular area was used and they 
were linked in innumerable ways into the day-journeyp. 
on occasions a m=Icey would move up to 70 m. away from its 
groun in a swift, decisive zranner that was usually not interrupted 
by feeding. Such movemeats were often followed by the rest of the 
gmup moving in the same direction. An individual showing suoh 
6 -2. 
behaviour was said to lead the group since it had A-n-Atiated a move- 
ment or chanre LD of direction. These movements were seen under the 
fOl-'O--.,; a-ng circumstances: 
Ihen the group was in the tre. es at morning or midday an animal 
was sometimes seen to descend and move away from the trees without 
pausing. This was followed by others descending and moving in 
the same direction. The reverse occurred on some evenings. 
(2) ',., ihen the group was feeding on one spot or slowly travel feeding, 
one monkey would walk through the group. The others would glance 
up at it a-nd follow it with their eyes and then either immediately 
move in that direction or gradually. move there while feeding. The 
leading animal sometimes climbed a tree ahead of the group and sat 
looking around. Fig. 4.7 illustrates one such initiation of move- 
ment. 
'. -,! hen the group was travel-feeding in the fores't and came to a 
small bled to cross the monkeys generally gathered on one side and 
did not cross immediately. Several individuals would sit on the 
edge of the forest looking around (section 7.3-3) and then one 
would get up, move swiftly down and across. The rest of the 
group would follow. 
During some intergroup encounters one monkey would move away 
from an approaching group and was then followed by the rest of the 
group. 
The proportion of group movements that were started or had 
their direction changed as above is unknown; it was only on rare 
occasions that the observer could be certain that no other indi- 
vidual had preceded the monkey thought to initiate the movement. 
Leadiný- ani; -, als either kept a.,. ead or were gradually overtaken. 
Many travel-feeding progressions stemmed from a gradual spread of 
the monkeys which gathered momentum With arr, ý-, rently no single in- 
div-, dual piayin;: - a major -role. 
vigorous agonistic sequences. 
Some movements commenced after 
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AM3's rapid movement 
AMI and the rest of 
lines) moved slowly 
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towards other groups and these were sometimes followed by a chanZe 
in the direction of the monkey's own group. They were rather 
specialized cases of the above behaviour and are not considered 
funher here (see section 5.6.2). 
Adult males were responsible for almost all acts of leadership 
during the population and single group studies. One exception, 
involving three acts of leadership in one hour by an adult female 
during an intergroup encounter, is given in section 5.3-3, example 
4. In the single group study the frequency with which individuals 
were seen to lead the group in non-encounter situations was AM 1 (5); 
AM 2- (6) ; AM 3 (6) ; AF 5 (1 )'. Leadership was therefore an attri- 
bute of the adult male class of animals and not of any one individual 
such as the highest ranking male. When one male initiated movement 
the others could be anywhere else in the group and the highest rank- 
ing male often came at the back or side of the group. The group 
also moved as normal when he was copulating 200 m. away. 
These swift movements did not always result in the group mov- 
ing or changing direction. Some of the poorly understood movements 
by adult males (section 7.2.2) which might be linked to vigilance 
behaviour, looked like failed leadership attempts. Some responses 
to swift movements were only local and were replaced by movement in 
another direction. Presumably monkeys keep animals likely to lead 
the group under observationp but how do they decide which, if any, 
to follow and what makes a male lead on some occasions but not 
others? Does a male's success depend upon the remaining males 
concurring? It is possible that animals giving leadership move- 
ments were simply predicting the group's route and not actually 
determining it. This is unlikely. 
Evidence is later given (section 4.3-3) to show that during 
day-journeys ground recently used was avoided. This avoidance 
might well be one function of leadership. 
It seemed as if during 
travel-feeding certain individuals initiated the start of movement 
and its direction and then on each short preferred 
well known 
to -,, he monkeys, the group would move under 
its own inertia until the 
next change of direction was initiated. 
Groups differed in the 
speed with whiCh movements started. 
Group 10 was found to be un- 
suitable for the single group study since sitting, 
feeding in one 
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place was suddenly followed by rapid movements which were difficult to 
f ollow. With group 6 there was no such problem. Such differences 
may depend on the leading animals. 
The order of individuals in -progressions. It follows from the above 
that the order of individuals in progressions varied with the circum- 
stances. When a movement had just started under the circumstances 
noted above then an adult male 
, 
was almost always at the head of the 
group. During slow travel-feeding this was frequently not the 
case. 
4-3. USE OF HABITAT. 
Introduction. 
The discontinuous nature of the forest meant that three principal 
zones were available to the monkeys; the forest itself, the forest 
slopes and bleds and the spurs of high ground running down from the 
forest. The monkeys used all these and they were probably included 
in the range of most groups. The forest was the centre of their 
activities and its proximity permitted the exploitaiion of the other 
zones where they were more vulnerable to predators. 
There appeared to be no regular pattern by which the zones were 
used. Mly impression was that slopes and spurs were exploited when 
the animals were near them, rather than being included with a particu- 
lar regularity in the day-journeys. After sleeping near the edge of 
the forest or small bled they often fed on the slopes before commenc- 
ing the next day-journey. On other mornings a group that slept in 
the same place fed in the forest and did not appear on the slopes 
at all. The same applied to feeding in the evening in the vicinity 
of the sleeping trees. Some day-journeys were spent more or less 
entirely on the slopes and spurs; on others they were completely 
excluded. The uCe of the slopes and spurs was to some extent 
limited by the presence of the herdsmen's camps; during the winter, 
when the bleds were deserted, the monkeys came much lower. 
By using 
these areas they were exploiting important sources of food. Xost of 
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the junipers and hawthorns grew in these localities and the slopes 
were covered with stones that were turned to find food. The f lora 
of -the slopes and spurs differed from that of the forest floor 
(section 2.2.2) and probably added numerous species to their diet. 
The distribution of tree species was also not uniform (section 
2.2.2). In group 6's home range most of the oak trees were found 
on the south facing parts of its range towards -'%.. he edge of the 
forest. The a-roup probably spent longer than usual in this area 
when there were caterpillars in the trees and when the trees were 
in fruit. 
. Some parts of the habitat were used more frequently than others 
by numerous groups. When visiting the wells the groups used the 
surrounding forest, and corridors in the forest linking the wells 
to other parts of the area particularly frequently. The re- 
peated movement of groups over these areas probably resulted in 
some sleeping sites being used . more often than at other times. 
4.3.2. Range-occupancy distribution. 
For the single group study it was possible to analyse quanti- 
totively the frequency with which group 6 was seen in different 
parts of its home range and the daylight time spent there By 
placing an overlay that was marked in hectare quadrats 
(section 
3.4 .1) over the day-journeys 
it was possible to dete. =,, ine the 
approximate tinne of entry and exit from each quad37at. Times were 
interpolated linearly to the nearest five minutes whenever the 
time required fell between two t4me points 
(Altmann and Altmann, 
1970). It. was necessary to apply a correction to. the entry/ 
exit times recorded in the field. The time scored 
for quadrats 
used for sleeping in 
(evening and morning) varied according to 
the time the observer joined or left the group. Ifhese iimes 
.L 
/descent since these could not be taken from the time of ascent 
were difficult to determine 
(section 4.4.1 ) and a1so varied with 
the weather, feeding activities and so on. 
I therefore took these 
morning and evening times to -a common 
baseline of sunrise or sjn- 
set. This was done only when 
the animals were kno-vin to have slept 
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within a quadrat. The group t1herefore 'left' the, quadrat at sun- 
set and lenitered' it at sunrise. This corrected form of contact 
hours is referred to as the quadrat occupancy time. 
By using this data, the frequency seen in and time spent in 
each quadrat was calculated (figs. 4.8 and 4.9). These figures 
cover the whole of the single group study but fig. 4.9 is based 
only on the occasions when the group was seen to enter (or have 
slept in) or leave (or go to sleep in) the quadrat. (For this 
reason times should not be divided by frequencies to give the 
mean time spent in each hectare). A Spearman rank correlation 
coefficient (Siegel, 1956) between time and frequency in quadrats 
was highly significant (when corrected for ties rs = 0.89 df = 113, 
t= 46.21 ,p<0.001 
) showing that the group stayed longer in 
quadrats that were entered frequently. 
There are two possibly significant sources of bias. Firsty 
both figures may be biased in favour of quadrats in which the 
monkeys were frequently located and against those in which the 
monkeys were frequently left. Simply omitting these quadrats 
from the records would not completely remove this bias since 
the bias would presumably decrease over a series of subsequent 
(or preceding) quadrats. The problem was kept to a minimum by 
working in periods of several days during which I kept in contact 
with group 6 from morning to night. To see whether this bias was 
important I re-examined the data considering only those days on 
which the monkeys were followed from sleeping site to sleeping 
site. For both times and frequencies(a Spearman rank correlation 
coefficient between the complete data figs. 4.8 and 4.9) and the 
data for complete days was highly significant 
(when corrected for 
ties, rs (times) = 0.96, df = 113, t= 126 '6'<0.001; rs 
(fre- 
quency) = 0-97y df = 113, t= 169.6, p40.00. As the rank 
order of quadrats was not affected this suggests that the bias is 
not operating. 
A second possible bias, considered at length by Altmann and 
Altmann (1970), is that the records may be biased against those 
areas occupied at times of. the day where few observations were 
made. In the present case, where the habitat was more uniform 
than savanna, one would expect this to be less important. The 
above correlations also suggest that this bias was not present. 
A cumulative distribution (fig. 4.10) for frequency seen in 
quadrats (fig. 4-8) and time spent in quadrats 
(fig. 4-9) shows 
th, at a small number of quadrats accounted for a high proportion 
of the entries and time. The group spent golp of its time in 
onlY 50§' of its home range. 
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FIG. 4.10. 
The cmulative distribution of the frequency seen in 
quadrats (fig. 4.8) and the time spent in quadrate (fig, 
4-9). (T; me measare Used 'S 'Vajmý OCCQNRCý t'me, F66). 
i 
Co 
Freauenc- y seen in quadrats: 
22 quadrats of home range*) accounted for 5&5 of the entries. 
42 35 75%'o 
64 (54.7% if 11 11 
Tima sTnent in quadrats: 
19 quadrats (16. Z/'b' of home range*) accounted for 50/o of the time. 
38 it (32.5% 
/1 It 7 55 11 "0 
It 58 (49.6ýb 9 T1, 
Based on 115 ha entered +2 ha surrounded but not entered (sec- 
tion 4.4.2). 
The quadrats that accounted for over 75% of the entries and 
time have been marked on figs. 4.8 and 4.9. The area covered by 
the quadrats that made up the 75/"'o' frequency area is tenned the 
'core area' (Kaufmann, 1962). The frequency area was chosen in 
preference to the time area since the latter was more likely to be 
affected by a single but lengthy visit to a quadrat or by the group 
frequently sleeping in a quadrat. The concept of core area is a 
statistical one and the decision to use any point as the boundary 
between areas used frequently and infrequently is arbritrary 
(Altmann and Altmann, 1970). The 75% level was chosen because 
the gradient of the frequency curve in fig. 4.10 starts to fall 
more rapidly in that region. There was also an association be- 
tween the location of intergroup encounters and the periMeter of 
the core area (fig. 5-7). 
It is important to consider why the group spent such a high 
proportion of its time in such a relatively small area. Comparison 
off fig. 4.8 with fig. 3.3 shows that although the core area bordered 
the forest most of it lay within the latter. Quadrats on the edge 
o. L"' the forest were not used any more frequently than others. 
No 
quadrat by quadrat analysis. of the vegetation was attempted but 
there is no reason to believe that there were any major differences 
between the food resources off this area and most other parts of the 
home range. A few quadrats to the west of the core area contained 
relatively few cedars and more regenerating oaks but these were 
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exceptional. Temporary water holes were not restricted to the coxv 
area. The core area contained SC% of the group Is sleeping sites 
(sect--On 4.3-4) inspite of there being plenty of suitable trees else- 
where. For groups whose home range contains a well this might parti- 
ally dete=ine tha core area. AnY shift in a group's home xunge 
J- tba6 was associated with dry season movements to the wellswould 
p-,, j, =ably also influence its core area. 
4.3-3. The relationship betueen the area used on successive days. 
The maps for successive day-jou=ays from the -single group study 
ravealed that the group tended to weave backwards and forwards over 
its range and other groups showed -- similar pattern. Day-joumeys 
often started Li: ýd finished in the core whore the majority of 
sleeping sites were located, and day-journeys of the same or earlier 
days frequently crossed. Less frequently the group moved over 
from one end of its to the other before turning several days 
and retuming to the core area. During an eight day period when 
group 6 was followed continuously, it used about two thirds of its 
m-nge (fig. 4.2). On another occasion the group was followed for 
two five day periods separated by thme days. During that time it 
used all but the extreme west and east of its range - The group did 
not therefore concentrate its activity in one area and then move on 
to another. Examination of successive day-jouzzmeys showed that 
while day-jouzneys often crossed, the group infrequently covered 
the I=e ground 
twice on one day and also tended not to go over 
actual ground used on the previous day or days 
(fig. 4.11). 
To examine this further I made the following measurements on complete 
day joumeys: 
(1) The number of bectare quadrats entered at least once durin.:; 
a day. Entry wa. ý. ý defined from the plots of day-journeys 
(seotioa 
4.2.2). Since these recorded only the approximate centre of the 
grouplothe'r quadrats -. ", y have been entered 
by spatially peripheral 
animzls. This gave an estimate of the proportion of 
tba home Mage 
used oa the day. 
CONSECUTIVE DAYS. 
12345 12 3 4- 5 
FIG. 4.111. 
Two examples of the overlap between consecutive day-journeys. 
A (1 7.69, to 5.7.69) and B (23.8.69 to 27.8.69) should be read 
independently. Each row across the figure represents a 
hectare quadrat; the black dots show which quadrats were 
entered on each of five consecutive days. For example, in 
A there was no overlap in the quadrate entered on days 1-4 




(2) The number of quadrats entered at leasttwice on a day. To 
be included here the estimated centre*of the group (as plotted 
on the maps) had to leave the quadrat and then later re-enter it. 
This gave the proportion of the range used on the day that was used 
at least twice. Again this is an approximate measure since the 
group could enter the same quadrat twice in a day but actually use 
different parts of it. 
When complete day-journeys were available for successive days, 
the following were also measured: 
(3) The number of quadrats entered on the previous day (and where 
p ossible on the previous but one day and so on up to four previous 
dnys) that were entered at least once on the current day. When 
the previous day was being considered then the quadrat the monkeys 
slept in overnight was excluded. 
(4) As (3) but the number re-entered on successive days was 
cumulated to see -what proportion of the quadrats entered on the 
first day had been re-entered at least once on successive days. 
Since a different number of quadrats were re-entered from day 
to day it was necessary to interpret the results in terms of per- 
centage re-entrj of the quadrats used on the first day. T he re - 
sults are given in figs. 4.12 and 4.13. There was considerable 
variation between days and the frequency distributions for 0,1 and 
2 days after the first day were positively skewed. For this reas- 
on standard deviations are not given. inder these circumstances 
the median is a. better indication of central tendency than the mean. 
Fig. 4.12 shows that a day-journey covered less than 101"C of 
the current day's area at least twice 
(also shown by day-ranges from 
the population study), less than M16 of the area entered on each of 
the previous three days and less than 3&/' of the area entered 
four 
days previously. Fig. 4.13 shows that the area entered on 
the first 
day was gradually re-entered on the following four days; while 
less 
d t hn n1 Qýc was re-entered the same day, 
7(: ý: ' of it had been re-entere 
after four more days. The group entered a mean of 
15.6 hectare 
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DAYS AFTER FIKST DAY 
FIGURE 4.12. (Top) Percent of quadrats entered on day zero 
that were re-entered at least once on each consecutive day. 
(Solid line = mean; dotted line = median; vertical bars 
range; N= number of day's data available for each step. 
Based on the same data as fig. 4.3). 
FIGURE 4,. 13. (Bottom) The cumulative percent of quadrats 
entered on day zero that were re-entered at least once on 
each consecutive day. (Convention as fig. 4.12). 
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per Jitj 
quadrats 389 standard deviation = 4-7). This corresponds to A 
of the total home range area. 
The results show clearly how the movements of the monkeys were 
spread throughout their home range and the adaptive significance of 
thi3 pattern of ranging is considered in the discussion. 
4.3-4. Distribution of sleeping sites. 
The monkeys slept in cedar trees that were 15 m. or more high. 
Typical sleeping sites are shoim in plate 2.1 . The whole group 
u-slually slept in a stand of trees which were in cannopy connection 
with each other. On rare occasions (only once during the single 
group study) the group slept in two parties about 100 m. apart. 
, -. I 
Each group had numerous sleeping sites. Group 6, for in- 
stance, during the single group study used 35 sites, 11 of which 
were known to have been used more than once. The visits to each 
sleeping site were well spaced and they rarely slept in the same 
trees on consecutive nights. For instance (combining data from 
the population and single group studies) on only 4,1'o' (3/69) of 
occasions did a group sleep at the same site on two nights runn- 
ing. On 411o' (2/46) of occasions they slept in the same trees as 
the last but one night. For the last but two nights (and so on) 
the figures were &/ý' (3/37) ; Vo (2/29) and Q/Z' (0/25). The mean 
distance between sleeping sites on consecutive nights was 0.54 km. 
(single group study) and 0.34 km. (population study) (see section 
4.2.2 and fig. 4.4). 
Fig. 4.14 records the location of group 61 s sleeping sites 
during the single group study. 8aý, (28/35) of these were locat- 
ed within the group's core area and a further four sites were in 
quadrats that immediately bordered the core area. These 28 sites 
accounted for 84,, o (48/57) of the total nights recorded. Group 
6's 
home range contained numerous suitable trees and it is therefore 
relevant to ask why these particular trees were used. Within the 
forest no reason was discovered. On the edge of the forest some 
of the sleeping sites were at the head of the small valleys 
between 
the spurs. The monkeys fed in the valleys and then moved 
into the 
39 
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FIG. 4.14. 
The distribution of group 6's sleeping sites during 






forest and ascended the trees at their head. These trees may have 
been more sheltered than the more elevated trees on either side. 
Wben the animals were moving on the edge of the forest in the even- 
ing, they selected trees 25-50 m. into the forest in preference to 
those right on the edge. Such trees may also have been more shel- 
temd. 
During the single group study other groups slept within group 
6's range; groups12 and 13 were 1mown to sleep in the group's core 
area on three occasions. Since these groups were not followed 
this certainly underestimates the frequency with which it occurred. 
During the single group and population studies there were several 
instunCe8 of different groups sleeping at the same sites on different 
nights. This was Most frequent along the routes to And f rom well 
1. When two groups remained united after an enoounter they slept 
in the same stand of trees. Groups slept within 75-100 m. of eaOh 
other following other types of encounter. 
4.4. DIUML DISTRIBUTION OF BFXAVIOUR. 
Time of descent and ascent of the sleeping trees. 
It was difficult to obtain a meaningful measuiv of these times 
Since in tbe forest the animals of ten descended out of tba observ- 
er's view. When I could see well enough and was sure that the 
time of ascent and descent was not being influenced by my pre- 
sence, I attempted to record 
(to the nearest five minutes) the 
time that the first animal reached the ground or the last animal 
left the ground, as well as the time when the majority of the group 
were thought to have descended or ascended the trees 
(fig. 4.15). 
The results may be biased against early descents and 
late ascents 
since these were most likely to be missed by 
the observer (Altmann 
and Altmann, 1970). No attempt is made to remove 
this bias. 
The monkeys descended f rom the trees after sunrise and ascend- 
ad before or at sunset - In the winter and spring 
there was more 
day to day variation in the times and they also tended 
to descend 
later and ascend earlier. During these seasons 
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more time in the trees feeding and the times were more 8ucceptable 
to modification by the weather (section 4-5). 
4.4.2. Individual activity records. 
To measure activity throughout the day and in different seasons, 
individual activity records (Crook and Aldrich-Blake, 1968) were 
taken. When I was sure that the behaviour of the animals was not 
being influenced by my presence or by that of predators, individual 
activity records were made every 10 minutes. This gave 11202 
animal observations in 1243 records spread throughout the daylight 
hours (fig. 4.16). A record was made by scanning all of the 
monkeys visible and recording their activity in one of the five 
mutually exclusive categories given in fig. 4.17. Suckling and 
being carried were included with sitting, standing and lying; a 
monkey moving and feeding simultaneously was scored as feeding. A 
sixth category recorded activities such as drinking, that did not 
fit into the other categories* The number of animals treed dur- 
ing a record was noted. Records for both years were lumped to- 
gether. 
For each activity the results are expressed as a percentage 
of the total activity recorded in each hour (fig. 4.17). A more 
detailed and independent analysis of the diumal distx-lbution of 
social behaviour (including allogrooming) is presented in chapter 
14-. The records have been grouped together into two periods 
chosen to represent summer and winter. For each period the re- 
sultswill conceal any variation from day to day and the change in 
sunrise time (40 miirates difference between July and 
September and 50 minutes maximum difference during the winter) 
may have smoothed the histograms. 
In the summer there were peaks of feeding in the morning and 
afternoon and a reduction of feeding at midday compared with an 
increase in sittingp standing and lying, allogrooming and 
the pro- 
portion of animals treed. The increased niim r 
treed in morning 
and evening represents animals in the sleeping 
trees. There was 
a slight reduction in the number of animals moving around 
midday 
I JULY 10 SEPTEMBER NOVEMBER TO MARCH 
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FIGURE A. 16. The number of individual activity records made 
during each hour of the day. 1243 records from 1968 and 1969 
combined. 
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FIGURE 4.17. Individual activity records for lsi=merl and 
'winter'. The percentage of visible monkeys which were engaged 
in the mutually exclusive activities, plotted against time of 
day. (N = number of animal observations contributing to each 
histoga-am. 'Treed' gives the percentage treed, irrespective of 
activity. Data from 1968 and 1969 combined). 
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'OuL, animals moving during social interactions prevented this from 
beini7 the converse of the frequency sitting, standing and lying. 
(It should be reaembered here that feeding included animals that 
were simultaneously moving and feeding and this explains why the 
histograms for the resting postures and moving are not mirror 
images) . The day-journeys from the single group study covered 
a similar period of the year and there are some obvious correlations. 
The period of reduced group movement between 1100 and 1400 (figs. 
4.5 and 4.6) corresponded to an increase in sitting, standing and 
lying, and also allogrooming, justifying the term I rest period I. 
One would not expect a perfect correlation between group movements 
and the percentage moving, because the group could be static in an 
area and yet individuals moving actively within that area, feeding 
and interacting. The peaks of group movement in day-journeys 
corresponded to the peaks of feeding thus illustrating travel- 
feeding. 
There are some interesting contrasts between summer and winter. 
In winter there was no midday peak of sitting, standing, lying and 
in the number treed. Feeding showed an increase from morning to 
evening while allogrooming showed a marked decrease throughout the 
day from an initially high level. These differences were also 
reflected in the day-journeys. In the winter they descended later 
and movement was more constant often with no rest period around 
midday. Some of the reasons for this change in routine are dis- 
cussed in the next section. ' 
4-5. EXTERNAL FACTORS INFI: GENCING THE DAILY ROUTINE. 
Weather. Differences between group movements in summer and winter 
have already been mentioned 
(section 4.2.2) and these were associat- 
ed with differences in the diurnal distribution of behaviour 
(section 
4.4.2). One interpretation of these results would be that in the 
winter with shorter days they were forced to forage 
throughout the 
day with a corresponding reduction of sitting, standing and 
lying 
around midday. The later sunrise and 
their staying in the trees 
to feed on cedar leaves accounted for the higher proportion 
treed 
on winter mornings. Compared with 
the summer, the high level of 
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ýý110Z, ]ý'00: --ing on winter momings may 'Simply be a consequence of ob- 
serving a greater proportion of treed animals. As the day proceed- 
cýdjfeeding may have become mom important because of the *long nights 
and a lower priority activity. Water dependent changes 
in group movements and habitat utilization were included in sections 
3.4.2 and 6.4.1. 
Day to day changes in the daily routine could sometimes be 
attributed to changes in the weather. In the winter there was 
more variation between days in the time of descent; they often 
descended up to three hours later on cold, wet days when the sleep- 
ing trý,, es were enveloped in low cloud. They fed on cedar leaves 
or sat in small huddles with their hands pressed to the body and 
the soles of the feet held together. On the ground. they usually 
fed taking little notice of rain or low cloud. Sometimes in re- 
sponse to heavier rain, snow or hail they sought shelter under 
bushes or ascended trees and sat close to the leeward. side of the 
trunk often huddled together with two or three others. This led 
to them being treed earlier than usual. On cold, damp days the 
hunched walk was frequently used, males often had their testes 
retracted and monkeys could be seen shaking their fur to throw 
off the water. Under these conditions and when it was icy they 
moved in the trees with caution and animals were seen to slip on 
the slimy branches. Changes in feeding behaviour induced by the 
snow are given in section 6.3.6. While moving in deep snow they 
often moved in a single file with each monkey moving more or less 
in the footsteps of the first monkey (Deag, 1970). Where possible 
they avoided treading on the snow by moving from rook to rock often 
sitting on rocks or logs protruding above the snow and also moving 
to the clear areas under trees before sitting and interacting with 
others. In winter the sunning posture was used in the morning and 
at other times of the day, for instance when the sun came out after 
a shower. '.,, 'hen feeding or resting in the summer they actively 
avoided sitting in t. '-ý sun; in the winter they often changed posi- 
tion to keep in the sun. A late descent from the sleeping trees 
in the winter may have been advantageous in permitting the ground 
frosts to melt before intensive feeding commenced. 
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Predators. The sighting of predators was frequently followed by 
the C: Mup moving faster, slower or changing direction. If disturbed 
by th-ý wells they often waited for the danger to pass, drank quickly 
and t. -. en moved ofJ . Earlier ascent, later descents and probably 
corrc-; -z-: ýozAing Lýcreases in allogrooming 
(section 7.3.1) could also 
be -, -Vtributed to predators. The sudden appearance of a person was 
seen tcý result in the fragmentation of a bard into its constituent 
groUP3 and also to the unification of two groups that W been moving 
independently (section 5.3.7). 
Int e xv ýrgup encounters. Many changes to a group's movements occurred 
during intergroup encounters (chapter 5). Groups often fed in the 
'flush' areas near wells until other groups approached to drink. 
4.6. DISCUSSION. 
It is reasonable to assume that natural selection has favouivd 
the efficient use of resources and the data given in this chapter 
suggests how this has been achieved. (It should be remembered 
throughout this discussion that other groups also used group 618 
home range). If the monkeys were dependent upon a very clumped 
distribution of food items, with few clumps available at the time, 
then one would expect them to concentrate their activities in 
small, shifting areas corresponding to the clumps of food. This 
was not the case in this habitat. Here food items were more 
evenly distributed throughout the range and many were highly 
seasonal (chapter 6) and available for relatively short periods. 
Under these conditions it would be advantageous for the group to 
regularly travel over most of its range so that a high proportion 
of the available items may be exploited as they become available. 
If -- group uses a 
home range for many years then selection will 
presumably favour feeding techniques that permit 
long term contin- 
uity o. Ao the food supply and 
help to maintain its relatively lsv'Bn 
distribution. When on the ground they were extremely selective 
feed--: ýj (section 6-3) often choosing only a 
few items from each 
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place. This may be less damagina- to the ecology CO of the food supply 
thai, systematically clearing out a food species from one area. it 
mio'at also increase (or at least permit an even) feeding efficiency 
since on subsequent passes over that gmund then would be food to 
collect and not exhausted areas to walk over or avoid. 
It follows from the above that if p in the interest of efficiency 
and long term continuity of resources, the group arranged its move- 
ments so as to travel over most parts of its home range then a 
corollary of this might be an avoidance of areas recently visited. 
This was suggested by the results given in seotion 4.3-3. A 
spreading of activity over the range would also be aided by the 
abundance of sleeping sites. 
How was this pattern of home range use maintained? Did it 
come about because the monkeys that controlled the dinction of 
group movements were 'programmed' to avoid areas used on pivvious 
days; or was it seen simply because the group moved in a semi-random 
fashion within the constraint that each day"joumey must have some 
of the other characteristics mentioned previously? I believe that 
the former is more likely; lack of time has prevented me f rom mak- 
ing the simulations required to investigate the second possibility. 
It is unfortunate that the evidence showing a water dependent 
shift in home range is incomplete (section 3.4.2) since this may 
aýc be critical in the efficient use of the habitat. If, except 
during the dryest years, the group can exploit the f orest well away 
from the permanent water sources, the carrying capacity of the habi- 
tat may be proportionally higher. It would be extremely interesting 
to know which individuals I decide' when to go outside the normal 
home range and visilt. a well. Information on the position of 
wells is probably stored in the oldest individuals and movement 
to the wells may be another function of leadership. Act a FROM 
IQUQI_ it ici poSqi"hlp +n augge-t thiat !, f-jffPQUF 90 
3: mperteatv tii9a Gebeelea may bg ifigat easily aelfitficifie 
; gew 
ma1 such a th Qf 1as. 
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4.7. 
Group movements were a major facet of the dailY routine anc, 
the background for other behaviour. The monkeys slept in the 
cedar trees, chosing a different set of trees almost every night 
d with less than one third of the sites known to have been used 
more than once. They descended from the trees after sunrise and 
ascended before or at sunset but these times were subject to 
modification by the weather or the availability of food items 
in the trees. During the summer, the day-journeys (route 
ta, cen between sleeping sites of consecutive nights) had a 
mean length of 1.53 km. (SD = 0.44) while the mean distance 
between sleeping sites was 0.54 km. (SD = 0.27). For indi- 
vidual days, however, there was no correlation between length 
of day-joumey and distance between sleeping sites. During 
the day-journey the group moved on a broad front in a- cohesive 
fashion and the movement of individuals away from the group was 
seen only under three special circumstances. 
In the summer 50; 'ol of the day-journey was on average accom- 
plishedAbetween 1100 and 1200 hrs. but the rate of movement was 
not constant throughout: the day. Although there were several 
patterns of movement interrupted with periods of reduced move- 
ment or no movement, the general picture was a peak of movement 
in the morning and afternoon. These peaks of movement cori\-, spond- 
ed . ý, i-th feeding 
(t rave 1-fee ding) . iJIonkeys allogrooming, resting 
and the number treed were more frequent when feeding and group 
movements were reduced. In the winter the midday period of re- 
duced movement was often excluded or reduced and several differ- 
ences in the distribution of activities are described. 
During travel-feeding certain individuals 
(usually adult 
ma-les) initiated movements or changes in diiNection 
but between 
'"' leadership the group moved (with apparently no these acts o. 
-oarticular individual determining the 
direction of travel) 
along short preferred mutes until 
the next change of direction 
was imposed. 
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T-ae use of habitat by one group 
(g-roup 6) was examined in de- 
tail uFs-ing a quadrat technique. The group spent 9(Yýo of its da - CD y 
li--ht time in only 5Q%-, of its home range and stayed longer in those G- 
parts o-, '. ' its home range that it entered frequently. The first 32ýo 
of the home range (total area 1.17 sq. km. ) which accounted for 75/0 
of the entries to quadrats was termed the core area. This area 
contained 80ý of the groups sleeping sites and its perimeter was 
associated with the group's performance during intergroup encounters. 
It did not appear to be associate4 with any major differences in the 
distribution of resources. Over a period of several. days the group 
entdred moct of the home range but only ca. 13% of the range was 
used each day. Day-journeys were characteristically meandering 
but there was a definite relationship between the area used on 
s-uccessive days that suggested an avoidance of areas recently used. 
In general a day-journey covered less than 1Q,, of the current da YS 
aron, twice, less than 2(Yiý of the area entered on each of the three 
previous days and less than 3&lo of the area entered four days pre- 
viously. The group took four subsequent days to re-enter 7(T/, ) of 
the area used on the f irst day. It is argiied that with the 
particular temporal and spatial distribution of food items seen 
in the habitat this form of movement will be an efficient method 
of exploiting the area and promoting long-term availability of 
food items. Leading animals may be responsible for this pattern 
of habitat use. 
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INTERGROUP ENCOUNTERS 
5.1 INTRODUCTION. * 
Although there are numerous reports of intergroup encounters in 
macaques, there is almost no information from natural forest living 
populations. The present chapter is an attempt to provide such 
information and to show that the dynamics of individual involvement 
in intergroup encounters is an aspect of primate biology deserving 
close attention. During the early, weeks of this project apparent 
fluctuations in party size made it difficult to understand the group- 
ing tendencies of the population. It was later shown, however, that 
the fluctuations in party size were due to groups moving in close 
proximity or uniting (chapter 3). 
kn intergroup encounter was scored when the behaviour of animals 
in cna group was modified as the result of the behaviour of animals 
in another. Apart from the first type of encounter to be describ- 
ed, where the changes in behaviour were subtle and usually the result 
of auditory and not visual contact between groups, intergroup en- 
counters were accompanied by a reduction of the distance between 
groups. The actual distance between groups varied with the cir- 
cumstances. With the exception of type A encounters 
(described 
below) the definition of encounter used here corresponds closely 
to the "group interactions" defined by Vessey (1968) and "intergroup 
relationships" or "intergroup social behaviour" defined by Southwick 
(1962). 
Within this population several different types of encounter were 
seen. It appeared that the outcome of an encounter depended upon 
the identity of the groups involved and possibly upon the context 
of the encounter. During the population study it pioved 
difficult 
to predict what would happen when two groups met. 
The single group 
A slightly shortened version of this ehapter has been published 
(Deag, 1973)o 
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study showed, however, that after a sufficient number of encounters 
it was possible to predict more accurately how the group studied in 
detail would behave. 
5.2 =HODS. 
n- 
Ivesults from both population and single group studies are presented 
here. The former was valuable in revealing one encounter type that 
might have been overlooked if only the single group study had been 
made. As encounters occurred, I usually stopped other foms of 
data collection in order to record details of the encounter. The 
positions of groups and parties were marked on day range maps and 
times recorded. Encounter details were recorded either by notes 
or on a tape recorder. Large scale diagrams were drawn in the field 
to record the movements of individuals as these occurred. These 
diagrams formed the basis of the figures used in this-paper. Where 
examples of encounters have been given, the field protocols have 
been edited to avoid repetition and to illustrate most clearly the 
point under discussion. In the study area groups were unequally 
habituated to the observer and)so as not to influence the course 
of an encounter, the observer had to position himself with caution. 
It was impossible to record full details for all encounters. In 
some cases observations commenced after the start of the encounter: 
alternatively the animals were disturbed in some way or obscured by 
vegetation. Comparisons are therefore limited to encounters for 
which the relevant details were available, the incompletely observed 
encounters being excluded,. The start and finish time of encounters 
were recorded and their duration measured to the nearest five minutes 
(table 5-1). Since the sample size for each encounter type is small, 
the variation in duration within each type cannot be meaningfully 
determined. Encounters involving one or more parties (either with 
or without known groups) are included as intergroup encounters only 
when they were known to be moving independently previous to the 
encounter. 
"; OF INTERGROUP ENCOUNTERS TABLE DURATIOi 
TYPE OF ENCOUNTER B 0 D E FG OTHER UNKNOIdN 
Duration in minutes 5 5 10 110 290 25 90 
5 10 20 115 305 
5 15 35 335 
5 40 go 430 






Duration not measured 0 0 0 1 1 3r 0 15 
Mean duration in 
minutes 16 50 57 112 340 -- 
Mean duration of all encounters measured 86 minutes (N = 30) 
* Excludes any type A or G encounters; *ý see text. 
Data from population and single group studies.. 
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"YPES OF INTERGROUP ENCOUNTER. 
The encounters observed between groups were varied, but could be 
arranged on a scale of increasing tendency for the groups to remain 
in each other's proximity. The encounter types represent points on 
a continuum of possibilities. The classification must be taken as 
fiexible. Itis based on a variety of features that include: the 
distance between groups, their behaviour at meeting and while to- 
gether, the duration of the encounter and their movements subsequent 
to the initial meeting. 
5.3.1 Type A encounters. Noticing the presence of other groups. 
As a group moved through the forest various noises and calls were 
made. The response of animals in other groups to these sounds re- 
presented the simplest form of encounter. Such simple encounters 
were of considerable importance for they provided a group with in- 
formation on the position of other groups. Noises produced by the 
animals included the knocking of stones, as these were turned in 
search for food, and the sound of moving branches. Often upon 
hearing such a sound individuals stopped what they were doing and, 
after briefly looking towards the source of the sound, resumed their 
previous activity. Loud calling, for instance during intragroup 
fighting and calling at predators, lead to the same response. Groups 
were usually not in visual contact. They responded to calls given 
almost 1 km. away. No calls appeared to have the primary function of 
influencing intergroup spacing. More complex encounters commenced 
with individual groups noticing each other's presence, from sounds 
produced wi-'LOýdA. each group. There was no noticable change in the 
spatial arrangement of individuals following this behaviour, unless 
this was a prelude to another type of encounter. 
5.3.2 Type B encounters. Groups in close proximity with little or 
no interaction. 
This type of encounter can be considered as an extension of type 
A. It involved a closer proximity of groups (e. g. 40-120m) and a 
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greater response by each group to the other's preseiffce. Z) They had a 
mean dura-Lion of 15 minutes (range = 50,1ý = 7). Groups were usually 
in visual contact. There was little if any change in the spatial 
distribuzion of individuals within the groups, a feature which con- 
trasts markedly with subsequent encounter types. On noticing 
the presence of the other group, individuals would glance towards 
it briefly, soon resuming their previous activity. Tree-shaking 
occurred in some encounters. It was not always possible to observe, 
under fores-L conditions, the movements of groups both previous and 
subsequent to tree-shaking displays. There was therefore a possi- 
bility that some type B encounters involving tree-shaking might in 
real4,. ty be type C encounters. Tree-shaking is discussed in more 
detail later (section 5.6.1. ). 
Example 1.22.12.68. Two parties - 
As one party crossed a forest track moving north, the second 
party moved down from the north, sat by the track and-crossed to the 
soý,. ýh. The parties were within 40 m. of each other. No interac- 
tion was seen or heard. 
Example 2.4.10.69. Group 6 and a party. 
iýt 1127 AM 1 gave a tree shake. At 1128 AM 2 gave a tree shake 
and the observer detected a party ca 100 m. from group 6. There was 
in-tragroup agonistic behaviour and calling in the party, and group 6 
monkeys looked towards this. There was no subsequent interaction. 
5.3-3. Type C encounters. Approach - retreat encounters not follow- 
ed by co-ordinated group movements. 
During these encounters one group retreated upon the other's 
approach. In contrast to some subsequent encounter types this was 
not followed by prolonged contact between moving groups. They had 
a mean duration of 50 minutes (range = 100P N= 10). In this and 
several other types of encounters adult, subadult and older juvenile 
males, played a major part in intergroup behaviour. One very 
characteristic type of behaviour, called here 'intergroup monitoring 
behaviour' , was observed only during intergroup encounters and 
then 
principally by these categories of animal. Intergroup monitoring 
involved a decisive move towards another group, followed by sitting 
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(pr4rIcipally without feeding or other activity) and looking towards the 
er. --ountered group in an alert fashion. The dynamics of this behaviour 
were studied in detail in group 6 and are described later (section 
5.6.2). The retreat of one group followed either monitoring be- 
haviour (by individuals from one or both groups) or a more rapid 
movement towards the other group by either part or the whole of the 
displacing group. In both cases adult and subadult males were 
usually the leading animals of the approaching group. 
These encounters were observed both near and away from the wells. 
In both cases one group either displaced the other actively, with 
agonistic interaction between individuals from different groups, or 
one group simply moved away as the other approached. Usually the 
group which retreated from a well was the one that had already drank. 
Away from the wells it was difficult to understand the reasons for 
approach-retreat encounters. In two cases during the course of an 
encounter the role of displacing and displaced groups was reversed. 
The encounters varied in the extent to which the approach of one 
group was directed towards the other. 
Exam-ole 3.19.9.68. Group 2 and a party. 
The observer had been following group 2. At 1350 members of a 
party were seen drinking at a well and at that time group 2 gradually 
advanced feeding towards them. The leading animals of group 2 were 
tw, -, adult males and several infants. The adult males moved forwards 
approximately five paces at a time, sat and moved again. The party 
at the well suddenly ran off into the trees behind the well. One 
adult male returned to drink. At that moment, one of the movements 
forward by the group 2 males suddenly turned into a ran and they chased 
the party through the trees behind the well. At 1405 the first animal 
from group 2 drank and a tree-shake was heard from the party. At 
1424 another loud tree-shake was given by the party but group 2 monkeys 
made no move. Under the trees there was an occasional chase but it 
is unknown whether this involved only the party or both groups. By 
1507 group 2 were moving away from the well and at 1520 there were 
only 9 monkeys left. At 1530,11 of the party returned lead by two 
adult males and several juveniles and infants. The remaining animals 
of group 2 withdrew but there was no further intergroup agonistic 
behaviour. 
Exam-ole 4.2.1.69. Group 8 and-a party. Fig. 5 .1- 
At 0849 when some group 8 monkeys were in their sleeping trees 
and others feeding nearby, a party was heard approximately 
65 m. away. 
Several of group 8 looked in that direction. Those in the trees 
descended and joined those feeding. An adult female moved towards 
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Type C encounter. Group, 8 avoided a party (Example 4). 
Convention for this and subsequent figures. AY, 0,0, 
SM 01 13 9 JM A IA , J(unsexed) Ap jý p 
AF 6 p5 pIV; I- 
unspecified X. 
9*9&s*-9**** edge of 
forest or clearing. 
lines encloSing majority of group. 
0 routes taken by individuals or groups. 
routes taken by groups before and after 
encounters. 
Numberst (e. g. 1500) refer to times. 
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east and away f rom the party. Group 8 followed her. The monkeys 
on the edge of the party appeared, fed and then at 0920 moved west into 
the forest. At 0923 the same female moved back towards the original 
position and again group a followed her. While the rest of group 8 
fedy she moved further west and sat looking in the direction of the 
party. She climbed a tree and continued looking, again without 
feeding. At 0950 she descended, moved to the east* as at 0849, 
and group 8 followed behind her. 
Example 5.19-4.69. Group 11 and a party. Fig. 5.2. 
At 1440 the party was heard moving ca 250 M. from group 11. it 
was on a route which would take it ca 70 m. east of group 11. At 
1515 the party had arrived in that position. Members o. - the party 
looXed towards group 11 after intragroup callitg in the latter. At 
that time a subadult male of group 11 performed a vigorous tree-shak- 
ing display. The subadult male and an adult male in the same tree 
sat looking towards the party. At 1524 they both descended and 
walked towards the party. At the same time a subadult male of the 
party ascended a tree and shook it vigorously. Some of group 11 
looked in that direction. Following the shake he sat, looked to- 
wards group 11 and then descended. While'the subadult male of 
group 11 sat watching the party the adult male sat, watched, ad- 
vanced and sat. The subadult male fed but the adult-male did so 
only occasionally. The party gradually moved away to the north- 
east. At 1529 the adult male 
Zgroup 11) moved down to the tree 
which the subadult male of the party had shaken, and at 1535 and 
1536 shook the tree. Following each shake he sat and looked to- 
wards the party. At 1537 the adult male' returned to gmup, 11 which 
had advanced eastwards. The party had moved completely out of 
sight. 
Other cases involved a more complex series of movements. The 
following example illustrates a case where a group which was first 
displaced, followed this by displacing the group which displaced it. 
The example also illustrates how, in some circumstances, a whole 
group moved directly towards another and settled down in its vicinity. 
1"ten the start of a prolong- In subsequent encounter types this was 
o., 
ed contact between groups. 
Example . 25.2.69. 
Party and Group 4. Fig. 5-3. 
At 1116 an adult male of the party performed a tree-shake. Per- 
formed on a living tree this made little noise. He then sat, with- 
out feeding, looking towards the north and occasionally autog-roomed. 
At ca 1125 he descended and joined the rest of the party. From 
1135 
until 1207 this was stationary and feeding. At the latter 
time group 
4 was seen moving swiftly towards the party from the north. 
Two 
adult males and t-., o subadult males were at the front of group 
4, 
followed closely by other aT-sex classes. Thei r movement was 
10.150 
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FIGURE 5.2. 
Type C encounter. Males from group 11 approached a party 
which avoided them (Example 5). Conventions as for fig. 
5.1. 
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FIGURE 5 1. 
Type C encounter. Retreat of a party was followed by 
retreat of group 4 
(Example 6). Conventions as for fig. 
5.1. 
0). 
co, np. A'-etely oriezritated towards the party and the speed was such that 
so; ý-. e of the last animals were running to keep up with the group. The 
-ook little notice of group 4's approach and most animals con- party 't 
tinued feed. Lng and facing south. When group 4 got to within 20 m. 
of the party the advancing monkeys sat and immediately started to feed. 
At the same time monkeys from the Party got up and moved decisively to 
the south. This was followed by a gradual advance of g-MuP 4. The 
movement picked up mommentum. and the party moved as a tightly packed 
unit. There was no feeding. During the initial stages of this 
movement infants and juveniles from the two groups were involved in 
chasing but no agonistic calls were given. A single adult male was 
at the front of the party; the other adult and subadult males were 
spread out througýhout the party. In group 4 two subadult males were 
in tl-, a lead but two adult males later moved so that they were closest 
to the party. 
At 1214 the movement stopped and the groups were positioned as 
shown in FigureS-3. The groups started to feed. While two adult 
males of group 4 were closest to the party the latter's adult and 
subadult males were spread out throughout the party. At 1218p 
following a movement of females, juveniles and infants towards 
group 4, the adult males of the party moved through and sat clos- 
est to group 4. There followed a gradual retreat to the west by 
group 4. At 1228 males from the party chased members ok group 4. 
After a further chase by the party at 1229, during which agonistic 
calls were given, group 4 moved away from the party. The final de- 
tails of separation were obscured by the vegetation. 
5.3-4. Type D encounters. ' Approach followed by sitting together 
which was not followed by co-ordinated movements. 
In this type of encounter either one group moved towards another, 
or they approached more or less simultaneously. In some cases the 
whole groups sat, rested and fed in close proximity. In other cases 
(as in Example 7) the approximation of groups was restricted to the 
males, the rest of the groups remaining spatially distinct and remov- 
ed from the encounter zone. They had a mean duration of 57 minutes 
(range 120)N 5). In contrast to the following types of en- 
co"tar, the groups separated and were not seen to move in a co- 
ordinated fashion. The separation of groups was casual and did 
not involve displacement of one group by another. A variation of 
this encounter type was seen at the wells. There, one group some- 
tii.;: es approached a drinking group and before moving in to drink, 
waited until the latter had moved. Water was the only 
localized 
cc_--_odity in the forest and this waiting behaviour was not seen 
elsewhere. The following example illustrates further 
the inter- 
group monitoring behaviour. 
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Exam-ole 7.4.9.69. Group 6 and a party. Fig. 5-4. 
At 1619 the observer became aware of a party 40 - 50 m. to the 
eas-ý of group 6. Eight group 6 monkeys sat looking towards the 
party. This was done in absolute silence. At 1626 some of the 
males of the two groups started to advance towards each other (fig-S. 
and saLl between the groups (fig At this time a subadult 
male from the party gave a tree shake but this produced little sound. 
From then until 1648 there was further movement of group 6 males. 
These movements, plotted on fig. 5.4 were restricted to the two 
- males and the oldest juvenile male. subadult Ahe two visible 
adult males of group 6 remained with the major part of that group. 
The major parts of both groups actively fed and only a total of 
three subadult males, one adult male and a juvenile male were en- 
gaged in intergroup activities. At 1636 a subadult male and 
juvenile -ale of group 6 moved closer towards the subadult male 
of t he party. This moved back a little. A further movement 
left the two subadult males sitting facing each other and 1 m. 
apart. At 1648 the party subadult male moved back slightly and 
an adult male from the party rushed in threatening the group 6 
subadult males. An adult male of group 6, having moved into the 
area without the observer's knowledge, chased one of these. The 
ot-'-. -, r subadult male moved back towards group 6. Both the first 
subadult male and the adult male returned and sat again in front of 
the adult male from the party. At 1652 group 0 males withdrew as 
did the party adult male. By 1655 the groups were moving inde- 
pendently. 
5.3-5. Type E encounters. Approach, with or without sitting 
together, followed by co-ordinated fast progressions. 
In this type of encounter one group approached another, or the 
two approached simultaneously. In some cases the two groups sat 
together as in type D encounters or, as in type C encounters, one 
group withdrew on the other's approach. In either case this pre- 
liminary phase of the encounter was followed by one group walking 
quickly in front of the other group. Such progressions were swift, 
the groups moving in a narrow (not necessarily single) file with 
little feeding. These progressions were therefore very different 
from normal travel feeding progressions and were more like the 
swift progressions seen when a group crossed an open area of 
'bled' between two areas of forest. Such fast progressions were 
almost never confirmed under other circumstances. For two com- 
plete progressions the speed of movement from the start of 
the 
progression until the groups were moving independently was 
0.72 
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FIGURE ý -4m- 
Type D encounter. Males from group 6 and a party approached, 
sat looking at each other and interacted (Example 7). On the 
lower figure numbers refer to minutes of 1600 hours. Conventions 
as for fig. 5.1. 
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resuectivelY. The speed for one incompletely observed progression 
of 0.30 km. (total length unknown) was 0.69 km/hr. The mean speed 
for the two complete progressions, 0.80 km/hr. is eight times greater 
than mean speed of the linked prog-ressions seen in type F en- 
counters. Type E encounters had a mean duration of 112 minutes (range 
5, N= 2). 
8.3.6.69. Groups 6 and 13. Fig. 5.5. 
At 1126 group 13 was heard calling 180 m. from group 6 and monkeys 
from the latter group looked towards group 13. Group 13 gradually 
advanced towards group 6 which had been stationary in its present posi- 
tioii for one hour. A group 6 subadult male was on the edge of its 
group. It stopped feeding at 1209 and sat looking at group 13 for 
one minute before resuming feeding. An adult and subadult male were 
tha leading monkeys in group 13. At 1211 and 1213 they advanced 
further towards group 6 having both previously paused and looked to- 
wards group 6 without feeding. In response to their movement group 
6 animals made no move. The remainder of group 13 moved close behind 
the adult and subadult male. Monkeys in both groups glanced towards 
each other. By 1217 group 6 monkeys had started to move east with 
group 13 monkeys following close behind. By 1225 all monkeys were 
in a progression moving east and away from the encounter site. By 
observing various parts of the progression line it was seen that 
6 continued to advance in front of group 13. By 1320 the 
groups were moving independently. They appeared to have separated 
by moving, at different speeds rather than by changing direction. 
(In the above example it appeared that the groups kept separate 
throughout the progression. On another occasion close continuity 
was noted between the last monkeys of the first group and the load- 
ing monkeys of the second group. Two subadult males from one group 
and one the other moved in close proximity. Group 6 moved in 
front of group 13 on each of the three type E encounters between the 
two groups). 
5.3.6. Type F encounters. Approach, with or without sitting to- 
gether, followed by co-ordinated linked progressions. 
This type of encounter proceeded in its preliminaxy phases 
like 
type D encounters. The co-ordinated movements shown by the groups 
were however very different to that shown by type E encounters. 
Here groups moved in a linked manner, more or less side by side 
in 
contrast to moving one behind the other. Each group moved on a 
broad front. The speeds of four linked progressions, timed from 
the start of the progression until.. the groups were moving 
independentlyv 
1000 0940 
1020 1010 0950 0730- 1030- 
215 0930 
1335 
1515- 1210 ' 1235 000 1325 1700 1210d 5 25 1309 
o'1205 B--- ->Pffl 
1315 
123 1300 0 200M 
1255 11N 
G roup 6 Group 13 --- 
FIGURE 5.5. 
Type E encounter. An approach by group 13 was followed by group 
6 retreating. Group 13 moved behind it for over 0.5 km (Example 
8). Convention: 0P0, positions of groups at times shown; 
0, 




we---, -- 0.07,0.22,0.07 and 0.05 km/hr. 
The distances covered were 
0.34,1.11,0.49 and 0.27 km. The mean speed Of 0.10 km/hr. is 
mucn slower than that characteristic of type E encounters. There 
is no difference between the speed of linked progressions and no=al 
travel feeding movements through the home range. Both am slow and 
casual in contrast to the rapid, little feeding movement typical of 
fast pro,,, ý. assions. Type F encounters had a mean duration of 340 
minutes (range = 140, N= 4) - 
Throughout a linked progression the groups were not continually 
in-. eracting. They drifted together and apart for a variable number 
of times. The groups appeared to be drawn together by the monitoring 
movements of the males and the intergroup behaviour was chiefly limit- 
ed to monitoring and agonistic behaviours. Groups drifted apart 
apparently by a reduction of monitoring behaviour as the males moved 
back to catch up with their own groups. On occasions the groups were 
in close proximity during the period of reduced movement around mid- 
day and monitoring was reduced during resting and grooming. In some 
cases linked progressions were resumed as travel feeding recommenced. 
Separation finally occurred by the groups moving in different directions, 
or speeds. In the early phases of such encounters each time the groups 
came together intergroup monitoring usually occurred. In some en- 
counters (not for instance in Example 9) monitoring was noticably 
absent when the groups came together during the later stages. 
Exam-ole 9.23.8.69. Group 6 and 13. Fig. 5.6. 
Group 6 was followed from its sleeping trees and it moved inde- 
pendently until 1020 when group 13 was heard nearby. Group 13 
approached group 6 and the two groups moved in a more or less co- 
ordinated manner until 1730. The groups first interacted at 1044 
but the details were obscured by the vegetation. This was followed 
by group 13 moving behind group 6 and at 1107 the groups interacted 
again, with the two subadult and one adult males from group 
6 perform- 
ing qionitoring movements. By 1130 the groups were separate and al- 
though they stayed in the vicinity while grooming and resting they did 
not meet again until 1512. At that time group 13 approached group 
6 
and an adult male and subadult male of the former group performed 
monitoring movements. The groups moved approximately side 
by side 
and at 1525 there was some chasing, following monitoring 
behaviour. 
This was possibly intergroup antagonism. It was followed 
by further 
monitoring by both groups. Males from both groups withdrew and 
the 
groups continued independently until 
1700 when group 13 again moved 
close to group 6. Group 6 males advanced 
towards group 13 in monitor- 
in,, -- _,,, vements and group 
13 withdrew slightly. Monitoring by group 
6 
1504 1525 1200 1512 t,. 12523 1500 *, 1ý15 1621 
de 51 -Z-0... *--o 1700 0* 
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Type F encounter. Group 6 was approached by group 
13 and the two groups moved side by side for over 
7 
hours (Example 9). indicates the points where the 




subadult males continued until 1730 when they moved back to the main 
part of their group. The two groups continued to move in the sw. -ie 
v-ýc-'Lnity but with no further close interaction. The sleeping trees 
o-"* the two groups were 100 m. apart. The following morning group 6 
moved away from the sleeping trees independently of group 13. 
5.3-7. Type G encounters. The unification of groups. 
Part of the operational definition of Igmup, used in this project 
was that the individuals comprising a group moved as a co-ordinated 
unit for several days (chapter 3). This definition of a group might, 
however, be cc,.. -,, i=i. -ed by the finding that two such groups could unite 
to f o: rm a larger unit or herd which, moved as an apparently intergrat- 
ed unit for several days. Long term observations would be necessary 
to determine the proportion of time spent by the groups in the indepen- 
dent and herd states. As the group chosen for detailed study was not 
observed to unite with any other group such data was not obtained. 
While the details of this process (in particular the behaviour of 
known individuals while in a herd) remain to be elucidated, sufficient 
observations were obtained to describe its occurrence. 
10. Group 3 and a party. 
When group 3 was located at 1005 on 24.1.69 it was part of a larger 
unit the exact nature of which could not be determined. Between 1230 
and 1300, following a fast progression, during which group 3 maint4ined 
a rear position, the groups involved separated. This movement was not 
unlike the co-ordinated fast progressions seen in type E encounters. 
From 24.1.69 to 5.2.69 group 3 was followed by the observer on six days. 
With the exception of an adult male which may have. temporarily left the 
group its size (ca 26 individuals) was, as far as could be determined, 
constant. On 6.2.69 group 3 met and united with a party but it is un- 
k-i-__ -. -. whether this was the same party involved on the 24.1.69. Group 
3 moved towards the party and until the groups were ca 20 m. apart there 
was no not: ýaab-le change in the spatial distribution of individuals. 
After this, however, two adult males from group 3 made the first direct 
approach to the other group and the two united following some intergroup 
chasing. The groups slept in the same stand of trees. On the second 
day the groups kept together and moved as one. The adult males from 
each group appeared to keep closer to the males of their own group, 
but the adult females appeared to maintain no particular positions. 
The next morning there were several tree shakes and the groups de- 
scended and moved off with considerable chasing. This may have been 
intergroup antagonism. The groups moved in a fast co-ordinated type 
progression until lost at 1040- 
C, -' 
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e 11 . Groups 4 and 9. 
From 0930 to 1245 on 20-3.69 group 4 was observed alone. 'Y 1530 
thi3 group had united with group 9 and the two groups moved as one 
int. egrated unit from that; time until the 23-3.69. On that date be- 
tween 1000 to 1235 (exact time unknown owing to observational condi- 
tions), the groups separated and moved independently. Group 9 was 
followed. While this was in the vicinity of a well group 4 approach- 
ed the well at 1435 and united with group 9 at 1505. This took place 
with no intergroup monitoring behaviour. The animals were completely 
int, -rmingled and moved again as a single unit. They continued to do 
so un,. -,. l observation ended at 1015 on 25-4.69. 
Less definite examples of unification are as follows. one 
occasion a party drinking at a well was disturbed by a herdsz-an. 
ran by the shortest route to the forest Lhe re t - some 50 m. away and ' uni 
ed -k.., ith another party which had previously drunk at the well. The 
arr. Lval of the two parties at the well was separated by one hour. 
This and the parties I size and cohesion would indicate that they 
were separate groups. The herd moved and fed as one unit until 
losi from sight in the forest 10 minutes later. 
On another occasion a large herd of monkeys was Soan feeding on 
the slopes of the forest. This included group 10 and a party. 
Shortly after observation commenced the herd was disturbed by a 
man and it separated into two groups, one running north and the 
other south. Before disturbance no evidence for separate groups 
was seen. Subsequent observation showed that separation had been 
complete, no strange individuals being identified in group 10. it 
has been necessary to exclude from this analysis large parties (some 
of which contained over 70 animals) when these were not seen to join 
or divide, and incompletely observed encounters between known groups 
and parties. It is likely that some of these large parties involv- 
ed type E, F or G encounters. 
Not all encounters fitted into this frame-work. For example oii 
one occasion two groups met 'head on' and passed through each other 
with some intergroup agonistic behaviour. 
The relative frequency of encounter types is shown in table 5.2. 
Type A encounters are omitted since these were not systematically 
quantified. For each group they usually occurred several times a 
day. During the preliminary study a minimum of 11 encounters were 
recorded. 9 of these were seen during watches at the wells. 
They 
included type C (4), D (1) D or C (1); type B ending possibly in 
type G upon disturbance (1) and two encounters cff unknown 
type. The 
two encounters away from the wells were also of unknown 
type. 
lt is likely that a localized commodity, such as water,, effects 
the at Lortunately, a pro- - 'ive frequency of encounter types. UnI 
posed analysis on the influence of well visiting upon 
the rate and 
type of encounter was not possible during the single group study. 
TAME 5.2. FREqUENCY OF ENCOUNTER =., S 
TYPE POPULATION STUDY. SINGLE. GROUP STUDY. 
All Groups and Group 6 with 
Parties Group 12 Group 13 Parties Totals 
B 3 1 0 3 4 
c 6 1 0 3 4 
D 2 2 0 1 3 
E 0 0 3 0 3 
F 0 0 5 0 5 
G 3 0 0 0 0 
Other 0 0 0 0 




Hours 598.2 630.4 
Encounters 
Per Hour 0.033 0.047 
* Type A encounters excluded. 
91. 
rIA. 
6 Du=ng that summer (1969) these animals were able to obtain suffic- 
ien-ý water in the forest and no visits to the wells were --ade. I be- 
lieve type 0 encounters may be relatively more common at the wells 
than elsewhere. 
The data is inadequate to consider the relationship between a group's 
size and its performance during encounters. In many cases com lete Co p 
J_, 7 counts of group or pa-, -ý-y size could not be made and encounters between 
groups of lmown size were relatively rare. This is unfortunate since 
in 1ýi. mulatta performance in approach-re treat encounters is correlated 
with group size (Vessey, 1968). In the present - study, type C en- 
co"ters included two in which the displacing group was the larger 
and one in which displacement o.. fa larger group (29 individuals, 
minimum) by a smaller one (20) was followed by a reversal of this 
position. Other types of encounter involved groups of different 
size as follows: type B (15 and 24 individuals), type D (15 and 24; 
23 and ca 47), type lotherss' (24 and 35 minimum). 
Lýo encounters of types E and F were recorded in the population 
study. Since it appears, (table 5.2) that the type of encounter 
varied with the groups involved little can be gained from comparing 
the overall frequency of encounters in the population study. In the 
single group study encounters can be divided according to the groups 
ir, volved. With groups 12 and 13 the encounters feil into restricted 
pa rts of the scale: With group 12, group 6 had encounters of types 
3 to D, with group 13 types E to F. It should be noted that some of 
the encounters with parties could have been with these groups. Group 
6 had no type G encounters. Within the limits of-the sample size it 
appears that the type of encounter seen when two groups met depended 
upon their identity. This is supported by the observation from the 
population study that groups 4 and 9 had a type G encounter twice. 
The evidence therel'ore suggests that pairs of groups may be character- 
ised by the extent oi- their tendency to remain together during an en- 
counter. 
The mean duration for all encounters of known duration was 86 min- 
utes (N = 30). This does not include any type 
A or G encounters. 
The significance of the variation within types 
(table 5.1), and overal'I. 
overlap in duration between typesp is unknown. This might, 
however, 
liere is, in reality, a continuum of encounter types. be e-,. 'ected since t. 
Da-twa from numerous pairs of groups is also included. 
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T C)l AX, -) D"' 5.4. THE Fl- -U LSTE-7 
JI. A. A; OF ZN'COUNTEIRS. 
T. rie frequency of encounters was calculated by dividing the number II 
of encounters (excluding type A) by the contact time (table 5.2). 
There were 0.033 encounters/hr. in the population study and 0.047/hr. 
in the single group study. The best estimate of encounter rate is 
that f rom t-ý,, e single group study. Group 6 was usually followed for 
several days at a t--e and this effectively eliminates error due to 
short periods of observation. The estimate from the population study, 
based or, several groups followed for different lengths of time, may be 
subject to such errors. In the population study it was also necessary 
to eliminate from the records some large parties that were probably 
engaged in type E, F and G encounters. 'These were only included when 
they were observed to split or join, or involved a known group. Dur- 
ing the prelimary study with J. H. Crook two watches at the wells reveal- 
ed 3 encounters between 3 parties in 185 minutes and 4 minimum of 5 
encounters between 6 parties in 215 minutes. It is most likely that 
the encounter rate was higher when visits to the wells were necessary. 
Encounters were unevenly distributed during the day (4&4ý19 5.3, 
pý =go 
2 
QNGb j; amplo 49&t) Relatively few encounters started 
after 1500 hrs. No attempt has been made to correct for this in 
the results Presented in other tables. 
5-5. TIE LOCATION OF ENCOUNTERS. 
2or the purpose of studyin-- home C> 
was divided into hectare quadrats ani 
a groupts home range. 36% Of group 
its sleeping sites and accounted for 
This area was arbitrarily designated 
range phenomena, the study area 
I entry to these was used to define 
u's home range included 80; -c, of 
75% of its entries to the quadrats. 
the 'core area'. * Fig. 5.7 re- 
cords the position of group 6 during encounters. The three type 
E 
encounters wera movezmez-. ts away from the periphery of the range 
towards 
the core area. The five type F encounters involved movements near, 
and parallel to, the edge of the core area. 
Of the remaining eleven 
classifiable encounters, 9 occurred either at or near 
t. -. e edge of the 
core area. T.. a three type C encounters that 
involved retreat of group 6 




"a Ad &a 
Types of encounter: 
B40, CA, D 0, E-, F- 
Quadrats entered during 
unclassified encounters 
II Core area Home range Movement afterencounter 
FIGURE 5.7. 
The location of encounters within group 6's home range 
(single 
g-mup study) - 
TABLE 5.2. 
T IME OF 
DAY 
1. Before 0900 
2. 0900 - 1059 
3. 1100 - 1259 
4. 1300 - 1459 
5. . 1500 - 1659 
6. 1700 - 1859 
TIM DIURNAL DISTRIBUTION OF ENCOUNTERS 
NUMBER OF NUMBER OF ENCOUNTERS EXPECTED NUMBER. 
OBSERVATION STARTING IN TIME OF ENCOUNTERS 




















Wises time per4: ede I ead 2; and 6 axe lt=pe 8-. -W d: f 
3p4 QWQ5-b 
Data from single group study. 
28.9 
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were on the edge of the core area; the fourth, involving retreat of 
the other group, was in a more central position. After almost every 
encounter the group either kept within the core area or moved towards 
its :. entre. Was the core area a territory? To what extent can the 
different types of encounter be interpreted as defence of the area and 
did they result in group 6 having preferential access to the area? 
This is possible but until more information is available (including 
data on the relative positions Of the core area of adjacent groups) 
I believe that such speculation should be made with caution. At 
times when well visits were necessary, or when a group's home range 
included a well, encounters probably oc%ourred more frequently around 
the wells and in the corridors of forest en route to them. 
5.6. BEHAVIOUR DURING ENCOUNTERS. 
Tree-shaking. 
Tree-shaking occurred during intergroup encounters and also at 
times when no other monkey groups were known to be near. In the 
latter situation, another group was sometimes seen near after the 
tree-shake had occurred. It is not, of course, known how many 
times another group was close, but obscured from sight by the vege- 
tation. Tree-shakes were seven times more frequent during encounters 
than during non-encounter periods (table 5.4). The data in this 
table is restricted to the single group study where the data for 
non-encounters and encounters is directly comparable. Before and 
after shaking the animal usually sat looking towards the other group. 
Sitting and looking around appeared to be less frequent during non- 
encounter situations. 
Tree-shakes were recorded in 461% of encounters (18 out of the 
39 f or which data was available) and during most encounter types. 
Owing to the small sample it is not Possible to analyse the tend- 
ency for tree-shaking to occur with different types of encounter. 
During encounters the context of tree-shaking was variable. In 
some cases (particularly during type B encounters) the animal shook 
without first moving towards the other group. On other occasions 
in it was given after the initial approach towards another group. 
TABLE R A. TREE SHAK31TG BY GROUP 6 ',, "ONKEYS 
. W. -o-M 
AGE-SEX CLASS FREQUENCY OF TREE SHAKING: 




im 2 0 
AF 5 0 
SF 2 0 
JF 0 0 
Unsexed J 4112-3yrs. 7 0 
I/B 2 0 
Unidentified 8 11 
Totals 38 20 
Number of: 
contaot hours 585.1 45.3 
shakes/hour 0.06 0.44 
prinaipally animals beard but not seen to shake. 
Data from single group study. 
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both disnlaced and displacing groups shakes were recorded botn before 
and after i'ln. e withdrawal of the displaced group. Examples 3,4 and 
5 (earlier) provide typical examples of tree-shaking during encouniers. 
Si. L,, -, e other behaviour occurred during encoun-. ers, 4t is difficult 46. o 
determine the effect off tree-shaking per se upon another group's sub- 
sequent movement. The shaking generally had little effect upon the 
iný. ividuals o-f t'.,.. e shaker's group. The animals usually ignored the 
movements and sound, or simply looked towards the tree-shaking monkey. 
It produced no immediate change in the group's movement or spatial 
distribution. Tree-shakes from other groups produced the same lack 
of reaction. This behaviour was never used as part of an intragroup 
th--, -t sequenýe. 
mable 5.4 records the age-sex class of the group 6 individuals 
known to tree-shake during the single group study. It is based on 
the number of tree-shaking bouts. Bouts were considered separate 
from previous and subsequent bouts if they were separated by Ot1-Ler 
activities, such as sitting and looking around. In non-encounter 
sitiý. ations a variety of age-sex classes shook trees. Young juveniles 
(ca <3 years) and infants perf ormed those movements as part of play 
sequences, either alone or with their peers. Such shakes rarely 
produced an appreciable noise and were accompanied by either running 
and lcap.. nz through the branches or social play. During encounters 
4 
only adult and subadult males. were identified as tree-shakers and 
this emphasizes again the importance of these age-sex classes during 
encounters. Table 5.4 is based on visual and auditory information. 
In some cases the latter led to the tree-shaking animal being seen. 
There might therefore be a higher probability of including an animal 
in such a table if its shake produced noise. Combining tree-shaking 
ir- -acounter and non-encounter situationst 
the frequency with which 
individual group 6 males shook was as follows: AM 1 
(10), AM 2 (4), 
3 (2), SM 1 (4), SM 2 (0), JM 1 (1) (Plus one by either A. ', i 1 
or 2 and one by an unidentified juvenile male. 
Based on single 
gl'3L-, -J study) . In this group 
there was therefore a positive correla- 
. 4--' witUn age classes. L. 3. a between the numbers of shaking 
bouts and rank 
hi was rela'tively in- Wh_-Lle subadult males shook durinj encountersý ts 
frequent compared with their high level of intergroup monitorin,:; 
be- 
haviour (seclion 5.6.2). 
95. 
Occasionally it seemed that tree-slia-king outside encounters was 
st-imulated by the observer's presence. In these cases the shke some- 
ti., ries . "ollowed a movement by the observer and the shaking animal then 
sa-t and looked towards him. This was recorded in 7/54 tree- 
shakes during non-encounter situations (population and single group 
study data). The frequency with which this occurred appeared to 
decrease as the group became more habituated to the observer's pre- 
sence . Compared with the number of occasions on which it did not 
occur, tree-shaking at the observer was a very rare event. 
5. o. *2. Intergroup monitoring behaviour. 
This term refers to a behaviour seen only during intergroup en- 
counters. Intergroup monitoring behaviour involved a decisive move 
towards another group (monitoring movements) followed by a prolonged 
period of sitting in the encounter zone, i. e. the area between the 
two groups. Such animals sat in a relaxed posture, alert and look- 
ing towards the other group (plate 5.1 )- Monitoring animals'only 
occasionally fed or engaged in other activities. A monkey from 
one group occasionally moved back in response to movements by an 
individual from another group. It is important to note, however, 
that for most of the time these animals did not show any overt 
threatening behaviour. For instance, during monitoring movements 
an animal would stride easily and was alert. It did not, however, 
push its head f orward in a threatening posture or lunge towards the 
animals of the other group. While prolonged staring may be af orm 
of threat, the seated animals did not raise their eyebrows or push 
their heads out towards the animals Irom the other groups. Occasion- 
ally, monitoring animals subsequently did threaten and chase individ- 
uals from other groups. Then the. agonistic behaviour patterns seen 
during intragroup behaviour were used. Monitoring animals were 
pOS4 silent. Individuals from each group took up itions 
facing each 
other. ý'. ovements across the encounter zone by members of one group 
were followed o-ther by eye or with a corresponding movement 
in the 
other group. As explained earlier 
(5-3-3) monitoring behaviour was 
sometimes followed by one group retreating. 
96. 
Monitoring movements showed that the spatial distribution of in- 
dividuals in one gToup was directly affected by the other gToup's pre- 
sence. In most non-encounter situations there was no evidence to 
suggest that some individuals were spatially central or peripheral U, 
(ch apter In encounters where monitoring movements were seen 
this position was clearly changed; the individuals engaged in 
monitoring behaviour took up positions in the encounter zone. In- 
dividuals nearest to the other group did not simply turn around to 
face it. This occurred, but they also moved from all parts of the 
group to take up positions between the two groups. Although the 
distance between monitoring animals of opposite groups varied con- 
siderably, they were usually closer to each other than they were to 
the majority of their own groups. On occasions they were only one 
metre apart; a more frequent distance would be 5-10 metres. While 
these individuals were in the encounter zone, the majority of indi- 
viduals from both groups were not involved and intragroup activities 
would proceed as in the non-encounter state. This does not mean 
that these individuals were not affected by monitoring behaviour. 
In several cases, particularly type F encounters, the whole direc- 
tion of group movement was changed. Here the remainder of the 
group eventually moved up behind the monitoring animals. 
81% of group 6's encounters were known to include monitoring be- 
haviour (table 5.5). Since, by definition, it was excluded from 
type B encounters, the proportion for other encounter types was 
effectively higher. Intergroup monitoring behaviour was primarily 
an activity of 4dult, subadult and juvenile 
(ca> 3 year) males 
(table 5-5). The number of encounters in which individual males 
(J. and older) were known to monitor were, compared - 
(A 2 
W. - -emple 
teet) with the number expected if all males monitored equally. 
The 
.r-G. 
GG44. owing to subadult males males differed 
monitoring more frequently than expected, and some other 
individuals 
monitoring less often than expected. Juvenile and adult males 
appeared to monitor in relatively short bouts. 
No quantitative 
data on time spent monitoring was however collected. 
The popula- 
tion study confi=ed that this behaviour was characteristic of 
the 
population. The proportion of the male age-classes 
in each group 
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between groups. An adult male in group 13 appeared io monitor more 
frec, uently and with greater persistence than any group 6 adult male. 
Group 12 adult and subadult males seemed to monitor less than those 
of group 6. While females and other juveniles would look towards 
another group and occasionally pause and watch it between 'Douts of 
feeding and other activities, they rarely performed the full monitor- 
ing behaviour. An interesting exception is provided by Example 4. 
To illustrate the details of intergroup monitoring behaviour the 
following example is given. Example 6 illustrated the initial move- 
ments of males towards another group and gave some details of monitor- 
ing 'behaviour. In the following example it was possible to plot the 
positions of most of the group members. 
Example 12.2.9-69. Groups 6 and 13. Fig. 5.8. 
This encounter (type F) commenced at approximately 0955 with a 
tree shake by a member of group 6. Group 6 was stationary. Group 
13 gradually moved south towards group 6 and by 1130, - when group 13 
was first seen by the observer, the two groups were in close proximity. 
Intergroup monitoring was in progress. Fig. 5.8. records diagramti- 
cally the positions of 21/25 group 6 individuals. 
While the diagram plots the movements of individual males, it is 
perhaps more important to note the overall effect of a band of monitor- 
ing group 6 males in the encounter zone. Only one female entered this 
zone and this was IF She is shown elsewhere to be spatially close 
to the group's males. She did not engage in monitoring behaviour. 
The majority of the group, known to include adult and subadult females, 
babies, infants and one adult male, were located approximately 40-50 m. 
from the encounter zone. These animals stayed there from the beginning 
of the encounter until they moved north at 1240. By that time the 
intergroup monitoring had more or less ceased and group 13 was slowly 
moving away to the north west. The monitoring I. -idividuals were AM 1 
and AM 2; SM 1 and SM 2; and the oldest juvenile males JM 1 and JY1 2. 
In group 13 the closest individuals were two adult males. The acti- 
vities of the two groups' males were correlated. For instance at 
1130 SM 1 sat facing a group 13 adult male. At 1139 SM 2 moved posi- 
tion and took up a new position at 1142. During this movement the 
group 13 adult male followed him with his eyes and then moved to a 
new position as shown. At 1152 SM 2 ý_, ved again and the group 13 
adult male moved around and eventually took up his 1155 position. 
These movements were followed by further movements in the same direc- 
tion by both groups. At 1223 AM 2 ran at an unidentified grou. -,, 13 
monkey. By that time most of group 13 had moved slightly north-west 
and continued to do so. With the exception of AM 1 and AM 2 the 
monitoring by group 6 monkeys had ceased by 1220. The two subadult 
maies, and one juvenile male fed, and at 1227, two of these moved 
back 
to the rest of the group 
(as shown) in response to a call given by a 
baby male. The major part of the group moved north-west at 1240. 
By then, monitoring had been relaxed and AM 2 moved from his last 
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monitoring position at 1238. While g-MUP 13 remain, --d near, the be- haviour of group 6 was then directed towards intragroup activities 
with only occasional glances towards group 13. At 1400-1430 group 
6 moved after group 13 and the two moved side by side in a co-ordinat- 
ed, linked progression until separating at 1530. During these subse- 
quent movements monitoring behaviour was reduced in frequency and at 
times absent. 
The possible functions of monitoring behaviour are examined in the 
discussion. 
5.6-3. Agonistic behaviour. 
Encounters were analysed according to the presence or absence of 
ovart agonistic behaviour and agonistic contact between monkeys of 
different groups. Overt agonistic behaviour refers to any agressive 
behaviour pattern in a series, between either the tense-mouthed or 
staring open-mouthed pout faces (both with . -Aead pushed towards object) 
and actual attack. Agonistic contact refers to any attack which 
lead to physical contact between the fighting animals. For those 
encounters which were seen clearly, 46% (6/13) of the population 
study encounters and 50% (10/20) of the single group study en- 
counters involved overt agonistic behaviour. No cases of agonis- 
tic contact were recorded. This reflects the low level of agonis- 
tic contact seen during intragroup behaviour. It is important to 
note the low level of wounding in these animals. Only one fresh 
wound involving broken skin was observed. Owing to the small sample 
it is not possible to discuss the relationship between encounter type 
and the occurrence of overt agonistic behaviour. It was recorded in 
all types of encounter with the exception ol types A and B. This 
exception would be expected by definition. 
Agonistic interactions between individuals of different groups 
usually started with one of the males engaged in monitoring behaviour, 
threatening or being threatened by another 
(see plate 5-1). Females, 
younger juvenile males and infants became involved primarily when 
chasing brought monkeys from one group towards the major part of 
another. Table 5.6 lists for group 6 the involvement of age-sex 
classes in intergroup agonistic behaviour. Only males were aggress- 
adult : subadult males involved was as ex- ors. The proportion o. 
pected f rom their relative proportion in the group. In contrast , 
TABLE 5.6. THE FRERUENCY WITH WHICH GROUP 6 MONKEYS WERE INVOLVED 1. ' 
, 
OVERT AGONISTIC BEHAVIOUR WITH MONKEYS FROM OTEER GROTP-S, 
NUMBER OF INTERACTIONS AM SM JM AF SF JF I/B Uaidentified 
DURING WHICH AGE-= 
CLASSES WERE*- 
Agg-reS8ors 
Victims 0 10 4330 
* UnImown number from two interactions. 
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PLATE 5 AGONISTIC BEHAVIOUR DURING AN INTERGROUP ENCOUNTER 
Black arrows point to members of group 6 (B), white arrows to 
members of the other (V). In the encounter zone a WSM (almost 
adult) sat facing a BSM and a BSM and BJM were grooming (a). 
Approach of the WSM, followed by a threatening gesture (b) 
broke up the grooming pair (d). Subsequently, this WSM 
chased the B group animals until he was himself chased by a 
BAM W. The seated posture of the BSM on the left in (c), 
was typical of intergroup monitoring animals. (Group 6 
animals in (a) are, from left to right, SM1, SM2, JM2 and in 
(d) AM2). 
c9. 
while adult males were never victims, subadult males were victims 
frequently. This involvement of males (particularly subadult males) UL 
is related to their close proximity to other groups during encounters. 
In some cases agonistic interactions commenced with an adult male 
running towards the monkeys at the edge of the other group, without 
previously performing monitoring behaviour. Threatened monkeys ran 
back towards their own group. This was followed, in some casi,, s, by 
adult and subadult males f rom the victim's group running to the en- 
counter zone. These animals either, threatened or chased the 
victim, took up monitoring positions, or threatened individuals 
from-the other group. Plate 5.1 gives an example of such an inter- 
, Zction. The squealing of females and young animals appeared to be 
particularly effective in bringing adult males running to the en- 
counter zone. . 
Once there, they often stayed in the zone only 
briefly. In contrast subadult males often continued monitoring 
until the groups finally separated. 
5.6-4. Non-agonistic behaviour. 
-11ý No intergroup non-agonistic behaviour (0,.. eý: - than monitoring) was 
observed in encounter -twypes A to F. Since the single group study in- 
cluded only a short part of the mating season, the absence of intergroup 
JAA. V copulation needs to be confi=ed. There is pmbably extensive :., -"act 
between indiv-duals of different groups during type. G encounters but, 
as so few individuals could be recognized at that stage , only one was 
confirmed: A subadult female groomed an infant from another group. 
5.7. INTERGROUP EINCOUNTERS IN OTHER NACAQUE3. 
The frequency of encounters. 
Intergroup encounters have been observed in most of the studied 
macaque populations. Two exceptions are the studies of 
Nolte (1955, 
M. radiata) and YlacRoberts 
(1970, M. sylvanus, on Gibraltar). Few 
studies give details of encounter rates. Vessey 
(1968), working 
with the'La Cuevan rhesus, reported 0.36 encounters/hour. 
On 
C/o. 
Cayc Santiago, Loy (1970) recorded 1.1 displacements/hour. Li. -Ldburg 
(1967 p. 99) reported that in India "rarely did a group pass through a 
day without coming into contact with at least one of the other four 
groups in the area". One can therefore infer that the encounter 
rate was lower than those quoted above. In a less densely occupied 
forest habitat he found that encounters were less frequent In the 
present study the rate was 0-04711". -ý,, The, -7a differences reflect differ- 
ences in population density and patterns of habitat use. The mean 
duration of 204 encounters on La Cueva was 7 minutes (Vessey, 1968); 
much shorter than the mean duration of 86 minutes recorded in the 
pres=t study. 
5.7.2. Types of encounter. 
Most encounters described for other populations fit into the 
classification used in this chapter. Type A and B encounters 
probably occur in most populations but have almost never been re- 
po: rted. Type C encounters have been seen in M. mulatta, M. radiata, 
M. fascicularis, M. 
--Silenus, 
M. cyclopsis and M. fuscata. On Cayo 
Santiago Island, La Cueva Island and in the Indian temple habitats 
(M. mulatta), type C encounters are exaggerated in frequency by high 
population density and localized sources of food. They are also 
more violent, involving extensive intergroup fighting (see 5.7-3). 
Of the 112 type C encounters observed by Wilson (personal communica- 
on Cayo Santiago, only 13 were away from the feeding stations. 
Sugiyama (1968) observed type 0 encounters between M. silenus groups 
when they-came into contact at food trees. 
Several studies have noted a positive correlation between a 
group's size and its ability to displace other groups 
(Altmann, 
1962; Koford, 1963; Koyama, 1970; Neville, 1966; Nishida, 1963; 
Rahazian and Parthasarathy, 1969 a and b;. Southwick, 1902; Southwick I 
et al, 1965; Sugiyama, 1968; Vessey, 1968,1971, Wilson, personal 
coiraunication). These and other studies (Vandenbergh, 1967; 
Imanishi, 1963; ' Loy, 1970) indicate a definite group 'dominance 
* See addendum. 
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hierarchy, revealed by approach-retreat encounters. A group's rank 
may also be based on the relative rank of the highest ranking males 
(Koyama, 1970; Koford, 1963; Vessey, 1968). One group may, how- 
ever, recognize the other's status without seeing the highest ranking 
male (Koford, 1963). 
According -,, 3 Vandenbergh (1967) a group's rank may depend upon 
tl, O i-' central group of females' since group rank did not changge when 
high ranking males changed groups. Vessey (1968, 1971) specula-;. ed 
that 'peripheral males' may play an important- role in determining 
rank; when he removed alpha males this had no effect on group 
rank, Marsden(1968 b, 1971)'has shown in enclosed groups that 
"instability of intergroup dominance can be experimentally induced 
by the removal or introduction of young, 'peripheral' males". 
Several of these studies report reversals of the intergroup hier- 
archy. These may depend upon the locality of the encounter (Southwick, 
1962; Furuya, 1965). 
Encounters approximating to type D have been reported by several 
studies (Rý--. aman and Parthasarathy 1969 a and b; Su,, oiyama, 1908, 
Wilson, personal communication). Vandenbergh (1967) found that in 
6% of 92 encounters the bands "remained together for one to fifteen 
minutes duration without antagonism". This occurred between two 
groups in particular. Working on the same population Vessey (1968) 
noted that two groups remained close for up to three hours. He 
also reported encounters, lasting up to 45 minutes, which correspond 
to the type E encour-ters described here. On La Cuevaýtype C en- 
counters developed into type E encounters when the two groups were 
moving along a common pathway, one group being continually pushed 
in front of the other. This explanation does not, however, fit 
for the present study. In the more uniform habitat of the Ain 
Kahla forest, special pathways were not defined. 
It is speculated later that type G and F encounters may be more 
common among related groups. Evidence for or, 'against this might be 
found in studies of group division. Unfortunately most of these 
studies give little detail of the ranging patterns of the groups 
prior to, during or after division. Southwick et al 
(1965) fouzýd 
that in I. I. mulatta the groups became increasingly independent and 
their relationship with each other increasingly antagonistic. in 
132. 
M. fuscata studies of group division have concentrated upon the social 
changes within the dividing group (Furuya 1960,1968,1969; 
1970). According to Furuya (1968) division occurs abruptly. 'dýý.; giyama 
(1900), however, found that the branch troop became gradually more 
alna, mom --Lndependent until separate sleeping sites were used. From 
tha-t, point the groups were fully independent and encounters between 
them led to no unification, temporary or otherwise. Nothing is 
kno, m of group'division in M. 
_sylvanus and so comparisons Should 
be made with caution. If division occurred in a similar way then 
G encounters would represent an early stage in division. MY 
imprý, -ssion, admittedly based on little hard evidence, is that type 
G encounters represent either the late stages of division or a post 
division behaviour. Type F encounters have not been described in 
any other macaque. 
5.7-3. Agonistic and non-agonistic behaviour. 
One important result of the high population density of the 
Temple habitat and Cayo Santiago rhesus populations may be that 
the animals have become, in one respect, habituated to the fre- 
quent close proximity of other groups. Sounds f rom one group do 
not seem to warn of another group's presence. Apparently, type A 
encounters carry no meaningful information. Southwick et al (1965) 
and Southwick (1962) reported rhesus groups surprising each other, 
since they relied on visual and not auditory cues to detect another 
group's approach. On Cayo Santiago the banging of . hopper lids may 
indicate that a feeder is occupied; calls apparently do not. The 
surprising of groups and the blocking of retreat in urban areas may 
be responsible for the almost extensive daily occurrence of inter- 
group fights (Southwick, 1962). Southwick (1962) classified rhesus 
III encounters as usually antagonistic" with "direct overt fighting 
- in the between groups". Lindburg (1967, P. 99) reported that 
Asar. ori forest, whe----: - encounters were "relatively rare", they were 
"invariably marked by a high degree of antagonism". This was in- 
spite of population density in the forest area being lower than at 
his other study site. Encounters in the forest population studied 
by ,, ý-eville (1966) appear to, have been less violent. Probably only 
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one out of ten encounters involved fighting between groups. In 219 
encounters Vessey (1968) saw 3 cases of agonistic contact. Wilson 
(persor. al co=-ýmication) saw 10 cases in 112 type C oncounters. 
Var-denb, -,: rryh (1967) recorded gestural and vocal threats in 1 eo of 
92 encounters and fights in 2eo. Wounds are co=c:: ý in some Cayo 
Santiago animals (Koford, 1965). In both the present study and 
Vessey's (1968)9ca. 50% of encounters included overt agonistic be- 
haviour. Neither the frequency of agonistic contactsinor the pro- 
port-ion o.. -P encounters involving overt agonistic behaviour,, fully --: e- 
veal the more violent nature of encounters in M. mmlatta when compared 
with the study population of M. sylvanus.. A more sensitive measure 
is required for adequate comparison. Encounters in M. radiata 
(Rahzman, and Parthasarathy, 1969b) and in M. fascicularis (Shirek- 
Ellefson, quoted by Marler, 1968; Furuya, 1965) may also be violent. 
Other studies have noted the involvement of adult and subadult 
males during encounters (Rah,,,. -, =an and Parthasarathy, 1969b; h`ý)uthwick, 
1962; Koford, 1963ý; Marsden, 1968a, b; Neville, 1966; Sugiyama, 
1960, Wilson, personal co=-unication). Vessey found that 'periph- 
eral males' were most often involved in the overt aggression between 
groups znd this is upheld by the observations of Mars-d--. a -, 1968a). 
was 
Vessey concluded that involvement. correlated with the spatial dis- 
tribution of individuals within the group. This is supported by 
Neville's (1966) observations on wild, forest living animals. The 
present study, '", 3wever, shows how the presence of another group 
produced a marked change in the spatial distribution of individuals. 
Involvement could therefore be explained primarily in terms of move- 
ment into the encounter zone rather than the relAive positioning of 
individuals in the non-encounter state. This highlights the active 
participation of these age-sex classes. 
;, ý-., Jatic contact between individv,,,. '. -3s, from different groups 
has b, 3en reported. Wilson (personal communication) observed inter- 
group copulation and grooming. Nishida 
(1963) only saw interGrOuP 
copulations when the groups were brought together by artificial feed- 
ing. Some 'intergroup copulations' involve males actually changing 
groups (Lindburgy 1967). Vessey 




5.7-4. Tree-shaking and intergroup monitoring. 
Tree, branch or timber, shaking during encounters by adult or 
subadult males has been reported from most studies. Altmann (1962) 
consid-ared. that timber-shaking, in the Cayo Santiago rhesus, indicat- 
ed an occupied region, 'Out it was not given at any territorial 
boundary. Marler (1968) classified it as a signal that increased 
the distance between groups; if this were the case in the study 
population one would expect tree-shaking to be more frequent during 
the early encounter types. In the two cases when tree-shaking was 
reco rded during type G encounters, the unified groups appeared to be 
in the preliminary stages of separation. Southwick (1962) consider- 
ed tree-shaking to be a form of threat. While this may be so, it is 
not essential to the interpretation of the behaviour as a signal that 
increases the distance between groups. M. fuscata call while tree- 
shaking and these calls are related to calls give, -- during agonistic 
situations. Tree-shaking is given during intergroup encounters, 
following intragroup fighting and leader males use tree-shaking to 
indicate the departure of the troop and its direction of movement 
(Itani, 1963; Yamada, 1966). Rahaman and Parthasarathy (1969 b 
considered that branch-shaking had two functions; signaling the 
prýýsence of one group to another and warning group members of the 
other group's approach. Branch-. 9haking outside encounter situa- 
tions has been recorded by Altmann (1962); Itani (1963) and Simonds 
(quoted by Plarler, 1968). Marler (1968) suggested that this may 
function as a signal that maintains the distance between groups. 
In the prcsent study it occurred too infrequently to be ascribed 
this function. M. silenus has a loud whooping call, given by 
g4, large males, with the apparent function of influencin L. ý. tergroup 
spacing. Given during encounters, one group moves away after a 
short period of calling 
(Sugiyama, 1968). Adult male M. fasciculaý7_, -, ), 
call before and during movements and this is thought to keep groups 
spaced out (Shirek-Ellefson, quoted by Marler, 1968). 
Intergroup monitoring behaviour has not been d. -Ascussed in de- 
tail for any other macaque. Simonds 
(1965 P. 195), however, noted 
that.: 
C5. 
"When the two groups met the subadult and adu-It males would move 
"towards the other group, and then sit ýQad look at aac'h other 
"with approximately 20 ft. between them. Then the males in one 
"of the groups would begin to drift back in the opposite direc- 
"tion and the groups would separate". 
T. h-*s closely corresponds to the behaviour described A. -- this chapter. 
5.8. DISCUSSION. 
The encounters described for this population cannot be explained 
simply in terms of a group dominance hierarchy. Some groups clearly 
displaced others (type C encounters) and, with a larger sample, it 
might be possible to show that the approach-retreat relationship of 
groups was relatively constant . The remaining encounters do not fit 
into this limited theoretical framework. To call type D encounters 
I stalemates I, because they result in no displacement, has no explana- 
tory value. A wide varie ty of factors most likely influence the 
nature and. frequency of encounters. Table 5.7 lists some of these. 
(See also Bates, 1970). Only long term stuý'-. es of a population 
could fully determine the relative importance of these factors. 
The purpose of the following is therefore to speculate how some of 
them may have inf luý--nced the encounters recorded in this paper. 
Ranging characteristics determined which groups could possibly 
meet. Group 6 met group 12 less often than group 13, most probably 
because it had greater home range overlap with the latter. The in- 
dividua-11-s within groups that met frequently may have been more famil- 
iar with each other's behaviour and encounters and may therefore have 
proceeded differently to those between groups which met less often. 
This may be one reason for the different types of encounter between 
group 6 and these two groups. At some seaso, -. - --,;. -ie might expect a 
hic7l'ýier encounter rate at wells and it is likely that at such times C. 
groups would encounter groups from outside their own 
(wet season) 
home range. Type 0 encounters 
(involving approach-retreat) may 
have been more frequent at the wells than elsewhere. It is likely 
that if the animals were dependent upon localized food sources the 
frequency of this encounter type would be higher. In this popula- 
tion there was no active competition between groups f3r food "trees 
r-1-, - or sleeping sites. a order of progression in type 
Z encoun-toý: -- 
TABIE 5.7 FACTORS WHICH MAY DETEPIIINE THE FREQUENCY 0D NATUR: -i OF 
BETWEEN TWO GROUPS OF THIS POPULATION 
Possible determinants of the frequency of encounters. 
Size of home range. S 
Length and pattern of day ranges. 
Extent of home range overlap. 
Density of habitat use (time and frequency in particular areas). 
Localized commodities - e. g. water. 
Group size. 
Possible determinants of the nature of encounters. 
', Ihather or not the groups originated from a common group. 
Mechanism of group division. 
The extent of kinship between individuals in the different groups. 
Time since division. 
Proportion of different age-sex classes. 
Group size. 
The location of the encounter. 
Time since previous encounter. 
Major activity of individuals and the rate of group movement at 
the start of encounter. 
Personality of males involved in monitoring and tree shaking. 
Pugnaciousness of individuals, in particular adult and sub adult 
males. 
Personality traits of males and/or females which may partially 
determine group rank. 
The personality of individuals which lead or influence group 
movements. 
The outcome of previous encounters between the groups. 
I-', - 
(e, ý, --,:. ntially type C but with a long retreat) was pro'bably an ex- 
prc; czion of the Lnproach-re treat relationship between the groups. 
is other evidence to show that locality influenced the en- 
counter type. lor instance, group 
6 and 13 meeting on the western 
ed, Za of group 6's home range had type E encounters. Elsewhere their 
encounters were type 
Groups recently --fo=ed by the division of another group may have 
had a large home range overlap, a close knowledge of the indiviCluals 
in each group and kinship with some members in the other group. This 
may explain the type G encounters and possibly, if division occurred 
longer aLD, the type F encounters. 
As in other macaquesladult and subadult males played a major part 
in encounters. They were involved in moving towards other groups, 
mon-L,, oring, tree-shaking and agonistic behaviour. The perzý-istence 
and frequency of involvement of individual males in these types of 
behaviour may have affected the type of encounter. The repeated 
- male from monitoring by the group 6 subadult males and one adult 
group 13 may have been partially- responsible for the long type P 
encounters. Group 12 males seemed to monitor less than those of 
group 6 and there were no type F encounters between these groups. 
Since the rest of the group sometimes moved after the monitoring 
individuals the extent to which these individuals were followed by 
others may have influenced the encounter and in particular, the 
speed with which separation occurred. An individual's experience 
in past encounters probably influences its behaviour in subsequent 
encounters and consequently the' overall performance of the group. 
What is the function of monitoring behaviour? The tem 
monitorJn7 was used since males appeared to sit, observe and re- 
spondýto movements by the other group's males. This knowledge of 
the other group's position might be particularly important if a 
relatively strange group was encountered. Presumably if groups 
met frequently, then individuals could predict, on thzD basis of 
previous experience, the probable behaviour of the other group's 
individuals. With strange groups, the males in the encounter Zone 
may sense changes in the behaviour of the other group and would 
be 
th,: 1, first individuals to respond. It is interesting 
to note in 
th-is context, t1-, appare-nt reduction of monitoring during 
the later 
07- 
phase, ýz-: o of type F encounters. Also, when two groups united for the 
second time on one day (example 11), they did so without monitoring 
behaviour. These cases suggest that familiarity of the groups may 
be impoitant in determining whether or not monitoring occurs. 
There was little evidence for the exchange of males between 
groups in this study. Nevertheless this is known to be common in 
some macaque populations (Lindburg, 1969). It. should therefore not 
be excluded as a possibility, especially when only a few days of de- 
tailed study were possible during the mating season. Intergroup 
monitoring might fa cilitate the exchange of males between groups by 
familiarizing the males of one group with those of another and by 
conveying information about the number and condition of males in 
other groups. A group with few males might be quickly indicated 
by a low level of monitoring behaviour. Miarsden (1968 a) suggested 
that the frequent contact between peripheral rhesus males may fa cili- 
tate group exchange. 
When groups live in overlapping home ranges then they can be ex- 
pected to meet on the basis of chance alone. * Vessey (1968) consider- 
ed that there was no evidence that groups actively sought each other 
out for encounters. When groups were some distance apart this 
applied to the study population. Once they were closer a cliefinite 
at-'.. raction existed between some groups. Why did some groups meet 
anCL have lengthy encounters when complete avoidance would be possible? 
We know little of why home ranges have the shape and overlap pattern 
that they do. Encounters may not only familiarize individuals in 
one group with another (and so facilitate group exchange and permit 
group recognition), but may also play a major role in the spacing 
out of groups over the habitat. When home range overlap is imposed 
by ecological conditions then the extent of overlap might be adjust- 
ed by keeping encounters with identified neighbouring groups down 
to a minimu-. --. When population 
density is high, encounters become 
mo: ý-cý frequent and violent 
(of Cayo Santiago studies). On Cayo 
Santiago this may be partially due to competition for food and 
Loy 
(1970) found a small, but non significant drop in the encounter rate 
when food was short. On an island, dispersal is impossible and 
the 
encounter rate is likely to be a function of group. size, 
density and 
rar aviour. In the study population, 




would be 6--, zcted to some extent during dry seasons. when groups mov-ed 
" -- c; 1-73 to dxink. In territorial species encounters have a spacing '. o .! 
fur-,,, tion and contain stereotyped components. Here, tree-shaking (sca 
Marie- 1968) and intergroup monitoring were the most stereotyped 
of encounter behaviour. These elc-, Dnts may therefore be 
the no-t important in maintaining the separation of groups and in 
bx!. ýiL-, -ing about the ultimate dispersal of groups. 
It must be em-ohasized that the classification used is a prelimia- 
ary CýIe. The heading given to each encounter type sim-m--i--zesthe 
course of an encounter. In future studies it would be pre- 
to analysD a lar IIr sample ol encounters using numerical 
Tlais would test the overall validity of the 
present clas, -Afication and place any new clazzaification on a more- 
empirical b-sis. 
"1 1- -I Addondl-ý,. s (1971) more comprehensive account of interZroup 
encounters in wild rhasus was seen after, this chapter was completed. 
His forest population showed some interesting similarities with the 
population discussed here. Encounters occurred at a rate of 0.03 
1ý-. r hour, several differant types were seen (but not apparently types 
E and F) and the participation of subadult and juvenile males in an 
in-6,,, rgroup monitoring-like behaviour was noted. 
5.9. SUKILCAM" . 
Intergroup encounters were varied in type but could be arranged 
on -a scale of incre-asing tendency for the groups to remain in each 
other's proximity. The outcome ýjl' an encounter depended upon -. he 
idzz. tity of the groups and possibly upon the context of the encounter. 
, The mean duration of encounters was 86 minutes. One 
(oroup 6) 
ha(ý approx-imately 0.05 encounters/hr. Many encounters occurred on the 
c, --" the group's core area. Approximately 5U16 of encounters included 
ovart agor-istic behaviour between individuals from different groups. 
counters. They ]ý. rti Adult and suladult males played a major part in ea 
cipated more frequently than other age-sex classes in the 
intergroup be- 
4- hzviour ,!, -hich included 
tree-shaking, agonistic behaviour and -'---&. orgroup 
los. 
monitoring. The latter involved a decisive move by an individual 
?' sittinz and towards another group, fol"owed by a prolonged period ý- 
-hýý zone between the groups. Ili 04 macaques, adult watching in 4V kOher 
and -abadult males also play a major part in encounters. Several of 
the encounter types have been observed in otber macaque populatio::,: 3. 
In provi. -, jcr-c; c;. populations the relative f requency of approache-re- 
trezt encouaters may be exaggerated by the localized resources. 
The nfýýults an discussed in terms of the wide variety of factors 
likely to influence the nature -and frequency of encounters in this 
and other macaqu. '... n). 
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FOOD AND WATER 
INTRODUCTION. 
In the study area the monkeys were entirely dependent on natural 
su-L--. --_'es of food and water. The animals were not provisioned or 1"'ed 
in any way. Only once were they seen to feed on man-supplied food; 
Uhay rummaged among a patch of straw left by a camp. In other areas, 
wl-., --re there was cultivation (e. g. Azrou), they were seen feeding in 
st, -I-)-Ole f-Lelds and in some places 
(e. g. Tagounit and Ourika) we heard 
tha-t-, -they raided crops. Near Azrou they were also reported to feed 
on Za-"--. age. Owing to the seasonal climate at Ain Kahla the avail- 
of food and water changed and the animals were forced to 
-1 04 t erp i whatever was available. Towards the end of the summer 
thera were few green, herbaceous plants but a lot of new growth 
commenced with the autumn rains. Because of the low winter tem- 
peratures mos-ý, plants did not flower and fruit until the following 
sp-rin, ý, and summer. I- 
With reference to the animals' food, my aim was to record its 
diversity, the techniques used to exploit items and to obtain some 
details of their seasonal availability. I believe (section 2.3-1) 
that the ability of this primate to -live under very seasonal condi- 
tions, is closely related to its ability to efficiently exploit many 
d ,: 'Zý' ii-e-rent types of food from a wide variety of food plants. NO 
meas-ure: E--n-ýs were -ade on the contribution of each species or each 
ty---a of food item to the total diet. 
'71 During a brie If period of the year the monkeys damaged the cedar 
treas by removing pieces of bark to feed on the phloem and cambial 
laye r-. . This obvious damage makes 
the species a 'pest' with many 
of those concerned with the commercial exploitation of the forests. 
herefore taken this opportunity of assessing the relative 
importance of this damage when compared with other demands on the 
fore-st-I resources. 
development of feeding techniques in babies and infants is 
disc--ý-:: ýed in chapiter 
ill. 
6.2. il "ETHODS. 
When an animal was seen to eat a new plant species the location 
was identi-fied and a sample taken. As the flowering. season was 
brief and since flowering specimens were required for taxonomic 
purposes, samples were pressed, dried and later matched against 
Ct4 flowering specimens. A full colle ion of plants was maintained to 
ensure that flowering specimens were available to match against those 
discovered only after the flowers had finished. The specimens were 
depopited in the University of Leicester Herbarium and I am grateful 
to Professor T. G. Tutin for the loan of the flower presses and for 
identifying the specimens. 
Faeces were collected during the late summer and winter. In 
order to discover what was available to the monkeys under the stones 
that they turned, samples of stones were turned in summer and winter. 
The monkey's success at finding items after stone turning was also 
recorded. Details of methods are provided in sectibn 6.3.6. 
6.3. THE SEARCH FOR FOOD. 
Introduction. 
Feeding was the animals I predominant activity and it took up 
a considerable part of the day. Its frequency and diurnal distri- 
bution in relation to other activities is discussed in sections 
4.4.2. and ]ý--3 . The movement of groups 
in relation to different 
parts of the habitat (where different food species were found) wax 
discussed in sections 4.2.1. and 2.2.2. -Most feeding took place 
on the ground, the trees being major sources of food during limited 
periods. In contrast to tropical habitats there was only a small 
variety of tree species that provided food. Six species were used 
and two of these were of minor importance. Items found on the 
ground were supplemented with fruits or other edible parts 
from 
the trees, as these came into season or when terestrial feeding 
wýýs prevented 'by heavy falls of snow. While the monkeys 6-. 
d not 
rely upon the trees for all of their food the latter shows 
that the 
nutritional importance of the trees should not be underestimated. 
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The search for food involved a variety of techniques; digging 
wit. -- the hands, turning over of stones and fallen timber and the 
ho., L,. 'ing back of bushy shrubs to get to the bare ground underne-sh. 
Eai, items such as blades of grass, other leaves, seeds, flowers, 
sor-. -ý fungi and z-ýo on, were simply plucked or picked up from the 
su:, f'ýý; e using the thumb and first finger. In some cases only part 
of ---ie item (e. g. the base of a stem) was eaten. When feeding 
fr,, ýn bushes or trees, the items were either bitten off directly 
or without the branch being pulled towards the animal) or 
thc- twig with the food item attached was pulled or bitten off and 
he-L('-to the mouth. On the ground the monkeys walked, picked up 
one or more items and then moved to another position and so on. 
Whcr'. travel-feeding this movement from item to item tended to be 
un:., irectional; when picking up several items they tended to sit. 
Die, ýý-ing was used to pull bulbs, tubers, roots and fungi from beneath C, 
the surface and involved either the quick extraction of one item 
or more extensive excavations that occasionally covered several 
square feet. To dig, a monkey usually walked to the food item 
and started to dig (using alternate movements of both hands) in a 
semi-crouched position. It then sat down and continued to dig. 
Bulbs were quickly extracted but other items, such as roots, re- 
quired considerable effort and the animal would move around the 
hole to dig from a different angle. The teeth were sometimes 
used to pull items from the ground. During digging and picking 
up tems they shuffled short distances without standing. Direct 
coL,. -. )r--tition between individuals for food items was infrequent; 
dy --. ic agonistic interactions over food items formed only an 
extremely small percentage of the total dyadic agonistic inter- 
actions. The nature of these interactions (based usually on a 
pl, ace where a monkey was digging or a food item such as a large 
fungus) and the possible presence of a more subtle, less direct 
fo. --,. of competition affecting feeding efficiency is given in 
cha, 1.1ter 
10 . 
The selection of individual food items f rom the surface 
to vary f rom time to time and species to species. For 
ins-canoe while feeding on cedar seeds the animals often stood in 
one spot and picked up many seeds. While feeding on many plantb 
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they would take one here, one there and then move off in spite of 
thex-e being a high density of these plants around them. Cheek 
po-ý__, es were sometimes stuffed full and the food chewed later. 
The,.. e were most obvious in juveniles and infants that had little 
fac-,, I fur. Bouts of feeding and moving between feeding places 
we-I,.; p. "qctuated by other activities, such as resting, sitting and 
ch(. or interacting with others. Feeding bouts were also ter- 
mii. -7.. -. ed by others approaching and initiating a social interaction. 
1,11any food items were cleaned or manipulated before eating. 
Wit.. some species careful manipulation was required to obtain 
thE.. -, *part of the plant used for food. Items were usually 
. 
pulated and eaten where they were found; very occasionally, mar-. -- 
however, items were carried. Several methods were used; (a) 
hold'ng the item in the mouth; (b) holding the item to the chest 
witn one hand and moving on three legs; (c) holding the item to 
the --l-. est with both hands and moving on the hind legs; 
(d) holding 
the item between the fingers but still (sometimes only every few 
paces) putting that hand to the ground. The items carried includ- 
ed fungi, large bulbs, leafy twigs, and pieces of hard packed snow. 
CA 
The greatest carrying distance observed waSA30 m. Carrying was 
seeý. -,., hen a monkey that had found a food item moved to avoid the 
approach of another (5 instances), or when a monkey carried the 
itt. f,, 4, -,. o a more comfortable spot before eating it 
(2 instances). 
Fo-- example, a monkey picking up a cedar twig on the snow carried 
it Lo a log protruding from the snow where he sat and ate the 1c, aves. 
On c)ther occasions there was no discernable reason for food carry- 
in,.. - ý5 instances). Under special, artificial circumstances 
(Fr. 1-sch, 
196o) food carrying in macaques can become extremely common. 
In M. 
s. ylvanus the basic behaviour patterns were present but 
infrequently 
use a. 
70 food plants were identified. This must, of course, be 
taken as a minimum since there were many occasions on which 
the 
ite. -,. being eaten could not be identified. 
The species and the 
par-ý; s eaten are given in table 6.1. 
TABLE 6.1. 
SPECIES. 
ý'ATE'ý, ý' BY YIACACA SYLVANTUS AT AINT PLL, "ý'J - KAHLA 
G"' "-'E RHAE YY, 
PINACZAE. 
Cedrus libanotica Link ssp. 
atlantica (Man. ) Holmb. 
CUPRESSACEAE. 
JunipeMs thurifera L. 
Juniperus oxycedrus. L. 




Ranunculus ru)2estris Guss. 
Ranunculus paludosus Poir. 
CRUCIFERAE 





Stellaria media (L. ) Vill. 
GERANIACEAE 
Geranium lucidum L. 
Geranium molle L. 
Geranium atianticum Boiss. 
& Reut. 
AQUIFOLIACEAE 
Ilex aquifolium L. 
PAPILIONACEAE 
Vicia onobrychoides L. 
Medicago cf. falcata L. 
FOOD ITEYS. NOTES. 
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Species. Food Items. Notes. 
1.2.3.4. 5.6'. 7. 
ROSACEAE 
Rosa pouzzinii Tratt. X X 
Geum urbanum L. X 
Geum sylvaticum Pourr. X 
Crataegus laciniata Ucria X X 
CRASSULCEAE 
Umbiliclas rupestris (Salisb. ). 
Dandy X 
Sedum album L. XX 
SAXIFRAGACEAE 
Saxif raga granulata L. XX X 
GROSSUIARIACFAE 
Ribes uva-crispa L. X X 
ARA. LIACEAF, 
Hedera helix L. X 
UMBELLIFERAE 
Bunium alpinum Waldst. 
and Kit. X 
Conopodium of. Marianum 
Lange xx 
Torilis arvensis (Huds. ) 
Link 
Thapsia villosa L. x 
POLYGONACEAE 
Rumex ? ginii Jaliand. 
and Maire x 
FAGACEAE 
22ercus ilex L. I 
SCROPHULIRIACZAE 
x 










KU blAu t1.. a ri 
Galium cf. a-Parine L. xx 
SPECiEs. 
DIPSACACEAE 
Valeriana tuberosa L. 
CODTOSITAE 
Bellis sylvestris (L). Cass. 
Centaurea nana Der-,. ', '-". 
Centaurea pullata L. 
Carduus sp. 
Cit, sium echinatum (Deaf. ) 
DO. 
Crepis yesicaria ? asp 
stellata (Ball) Babo. 
AndEyala sp. 
Microlonchus salmanticus 
(--". ) Lc . 
Picnomon acarna (L. ) Cass 
Cynara hystrix Ball 
Chamaepeuce casabonae DO . 
Catananche caerulea, L. 












Ornithogalum comosum L. 
Tulipa sylvestris L. 
I-luscan. grandiflorum Baker x 
., 
N'uscari comosum (L. ) Miller x 
IRIDACEAE 
Crocus nudiflorus Sm. x 
Crocus nevadensis Amo 
and Campo x 
Romulea bulbocodium (L. ) 
Seb. and Mauri x 
GRAMINME 
Helictotrichon jahandiezii 
(Litard. ) Potztal 
Cynosurus elepans Desf. x 
AgroDyron pan-onni'tlanum 
.1 Parl. Al 
Bromus tectorum x 




SPECIES. FOOD ITEMS. NOTES 
2.3.4.5.6.7. 
Festuca triflora Desf. x 
VulDia geniculata, (L. ) 
Link x 
Agropyron marginatum. ssp. 
Maroccanum 
(Font quer and Pau) 
Meld x 
Festuca Taniculata (L. ) 
Schinz and Thell. var. 
baetica (Hack. ) Maire 
and 'V'Ieiller x 
Poa bulbosa L. x 
FOOD PLAWIS 
LICIENS 
Pseudeveria furfuracea (L. ) 
Zopf var. furfuracea 
T 
Letharia vulpina (L. ) 
FUNGI 
A minimum of 5 unidentified species. 
NOTES. 
Also ate cotyledons, stem of germinating seedlings, cambium, 
phloem and (rarely) bark. 
(2) Petiole and pedicel only. 
(3) Pedicel. 
(4) Tips of leaves eaten. 
(5) Peduncle of inflorescence only. 
(6) Part of stem eaten is short, bulbrous, basal internode. 
(7) Leaves scraped. 
The roots of Anthyllis vulneraria L. were eaten at Tagounit. This 
species was also found at Ain Kahla. 
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6.3.2. Food from cedar trees** 
Fig. 6.1. shows the seasons during which various parts of the 
cedar trees were eaten. 
Cedar I-eaves were principally eaten from early November through towards 
th(, end of February. The cedar leaves were, of course, present thmugh- 
ou-. the year and the new growth that one would expect to be most sui, 
able for, consumption started with the autumn rains. Growth, while 
proceeding throughout the winter, did not reach a maximum until the 
sp---: Lxig when the trees had long green shoots. Observations showed 
th-t in the autumn and winter they were not concentrating on the 
new growth, but were taking both old and new leaves. Indeed the 
new growth available during the autumn and winter was much less than 
that available during March, April and May when they did not feed on 
cedar. Feeding on cedar leaves was predominantly seen during the 
ea, -Iy morning, mid-day and evening when they were more often in the 
trees. During the rest of the day they fed on other plants, only 
occasionally taking cedar leaves. After heavy snow falls, when 
moý-7t other plants were unavailable, they ate little else besides 
cedar (section 6.3-7). Once the snow melted they retumed to 
ot. -ier plants. It seemed as if they preferred not to feed on 
cedar leaves when other food was available. 
It is possible that they could only consume cedar leaves when 
they had sufficient water. In the late autumn and winter there was 
plenty of water availablep but during the spring of 1969 the eating 
of cedar leaves ceased when the weather became dry. It was subse- 
quuntly seen in isolated incidents on nine separate days 
(fig. 6.1); 
on each occasion there had been rain after a period of very dry 
weather. Cedar leaves occurred regularly in their faeces in 
wi, ter, but not in summer. 
When eating cedar leaves they pulled off the small leaf 
cl,: Aers, with their incisors or fingers, held them in the 
hand 
an,.: oit at them. Twigs were bent up from the tree and 
the leaves 
re,. ýoved or the twig broken off and 
held to the mouth. They usually 
fe: i -'Ln trees with pyramidal and not flattened tops. 
Although they 
te., -11-1. ed to 
feed in the tops of the trees they were never seen to break 
* See Dea5 
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off the leading shoot. They did not usually feRd in very young trees 
(<6 m. ) or thoýýe just sprouting out of the ground. Sometimes, particu- 
larly durin&ý snowy periods, they fed on the ground by picking up cedar, 
twigs dropped :, y other monkeys feeding above. During very cold 
weather and blizzards they sat with their hands held to the chest 
and just leaned forwards to bite off the leaves. 
CeO-2- seeds. When the cones were ripe and disintigrating in tý, e 
aut. uý., r. and winter, the monkeys ate the seeds. Most seeds were 
pic-&ed up from the ground but they also picked the seeds out of 
the cones still on the trees, or pulled these off and dismembered 
the-ý-, with teeth and fingers. 
Ce_da-- seedlings. The monkeys continued to feed off the seeds once 
they had rooted and also ate the young seedlings with cotyledons. 
They pulled up the seedlings with one hand, pulled off the testa 
and dropped it with the other and then, putting the seedling to the 
mouth, they bit off the cotyledons and upper stem. The lower stem 
and root was discarded. Another technique was to pull up the seed- 
ling with one hand, put it root first into the mouth and hold it 
with the teeth while removing the testa. The whole seedling was 
then taken into the mouth. Once the seedlings had shed the testa, 
the cotyledons matured and new clusters of leaves formed, the seed- 
linr-s were not eaten by the monkeys. Nibbled seedlings, still 
rooted in the ground, with part or all of the cotyledons removed 
appeared to be a result of sheep grazing. 
Ced, ýý-r cambium and ] &loe . The monkeys removed the bark with 
the 
carr-ibium and phloem attached and then peeled off and ate these soft 
tissues. Only once was a monkey seen to eat the bark. In that 
ins-ýance the bark was the smooth, silvery type seen on young stems. 
The monkeys bent down towards the bark and pulled off pieces with 
their incisors and, less frequently, their fingers. The bark was 
the-, held in the hands, the soft tissues pulled off with the teeth 
and the bark dropped to the ground. Monkeys, often returned to 
plz-, ý, es where bark removal was started earlier in the day by them- 
selves or other animals. Presumably it was easier to continue 
wor'.! ýing in one spot 
than to start a new one. 
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Bark was usually removed from trees taller than about 6 m. One 
reason for this may be that, as with leaf eating, the monkeys were 
in the trees for other purposes (e. g. sleeping or resting) and did 
these activities in the larger trees. The monkeys concentrated upon 
the light and medium grade barks; the really thick, coarse bark of 
the main trunk of fully mature trees was not removed. They often 
fed in one place on bark for at least half an hour. A few young 
trees were seen to be stripped and this is apparently more frequent 
in at least one other forest (section 6-5). Bark stripping com- 
pletely around the stem or branch resulted in the death of the 
tree*distal to that point. 
Ceder male strobiles. The male flowers were eaten when they were 
young, green and tender; once ripe and full of pollen they were 
ignored. They were pulled off with the fingers or teeth. They 
probably also ate the female strobiles (young cones) which appeared 
at the same time. These were, however, less numerous and difficult 
to separate from the male cones at a distance. 
These food items from the cedars were resinous. It is unknown 
whether the monkeys have any special alimentary adaptation to handle 
this type of food. Also taken from cedar trees were the two species 
of lichen. These were chiefly eaten during the late summer, autumn 
and winter. 
6.3-3. Food from other trees. 
The remaining trees in the forest were all food plants but only 
three, Quercus ilex, Juniperus thurifera and Crataegus laciniata, 
were of major importance. Juniperus oxycedrus and Ilex aquifolium 
wei-e rare; there were probably no more than a dozen of each in the 
stiýdy area. 
Qu--, -, cus ilex. 
The monkeys ate almost no mature oak leaves; only 
th(. occasional bite was seen. Infants pulled them off and 
bit them 
du--ing play. Young shoots and leaves were eaten in small quantities 
during the spring and summer. The monkeys fed more on the caterpillars 
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that fed on the leaves, than they did on the leaves themselves. 
The summer and autumn of 1968 was a poor fruiting season and theiv 
were few acorns. In 1969 there was a heavy crop and from August 
ur, til the end of the study, acorns were a major food. Most were 
picked or bitten from the trees, (or from twigs that had previously 
be-. n snapped or bitten off), but some were picked up from the ground. 
Before eating the kernal the cup and sometimes the seed coat were 
removed. Either the whole acorn was put into the mouth and the 
cup and seed coat removed using the teeth (with or without holding 
it by the fingers) or they held the acorn up to the mouth and bit 
off the lower third of the cup with the incisors before removing 
the seed coat and the remaining part of the cup. (See pI Ate ; -I OL 6 at)A 
Deq 
,Iq jo) 
Junl-,,, ýrus thurifera. The juniper I berries' were ripe in early 
September and there was fruit on some trees until early the follow- 
iný- 1ýarch. The monkeys ate the fleshy outsides of the berries. 
They were picked individually by the fingers or the mouth)either 
directly from the tree or from a twig that had been broken off. 
Only one berry was put into the mouth at a time and it was held 
between the first finger and thumb and bitten at with the teeth. 
The berry was occasionally removedp examined and manipulated again 
before the kernel, stripped of its fleshy covering, was dropped. 
The monkeys also ate the leaves and the male stmbiles. The larger 
'berries' of J. oxygedrus were ripe at about the same time and eaten 
in much the same way. 
Crý? t-ýeg, us laciniata. The deciduous hawthorn produced new leaves 
in May and June. Both old and new leaves were eaten. The fruits, 
ripe and available from September to November, were completely eaten. 
To reach a fruit on the end of a slender branch, the animal either 
stood bipedally on the ground and pulled the branch down or sat in 
the tree and pulled the bough towards it. Fruits and leaves were 
eit`ier bitten or pulled off singly and several were chewed at one 
time. 
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6.3.4. Other plants. 
The eating of grasses provided an interesting example of the 
var'o-t,, r of food obtained from one family of plants and how feeding 
tec', ---inues were suited not only to the parts of the plant being 
eaia. -. (which is related to the season), but also to the anatomy 
of each species. 
'0 ) ollowing the autumn rains a fresh growth of grass occurred 
in most of the study area. Young bla4eswere picked with the thumb 
ana -first finger either of one hand or both hands used alternatively 
in a: regularly repetitive action. ;w While several leaves were often 
picked together there was no bunching of items as seen, for instance, 
in Tý-Ieropithecus gelada (Crook and Aldrich-Blake, 1968). Eating rý 
grass in this fashion continued as long as fresh grat-ith was avail- 
abl-ý - i. e. throughout the winter, spring and earlY summer. At 
other times of the year fresh grass was seen only in the damper areas, 
for instance around the wells. The softer parts of larger grass 
leaves (e. g. those of Bromus sterilis) were scraped off by drawing 
them through the teeth. Helictotrichon jahandiezii was pulled up 
and the bulbule at the base of the stem bitten off. 
During the summer, grass seeds formed a major food. These 
were removed from the stem using a variety of techniques that 
differed with the anatomy of the grass: 
With Poa bulbosa, Festuca triflora, Vulpia geniculata, all 
light, 'feathery', grasses the seed heads were pulled through the 
teeth and the seeds extracted. With Cynosurus elegans, a more 
lightly rooted species, the plant was uprooted and held to the 
mouth. 
. 
In the coarser grasses Agropyron mar ginatum and A. panor. -nitanum 
the seeds were harder to remove since the seed heads are morebeavily 
b 'It and the spikelets containing the seeds closely attached to the u 1- ý 
stem. Without uprooting the plant they drew the seed head through 
the mouth, often guiding it with the other hand, held it up to the 
mouth with both hands and bit the seeds off or pulled the seeds off 
with the fingers and placed them to the mouth. 
* Piate ý-( d. 
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In romus sterilis and B. tectorum the spikelets hang down on 
pedicels and on some occasions the seeds were removed with a technique 
which ensured that the seeds were freed of their pedicels. The stem 
was held with one hand and the other pulled up it. This removed the 
seeds in a clump and left them in the palm of the hand with the pedi- 
cels, still attached to the seeds, pointing out of the hand. The 
pedicels were gripped with the fingers of the other hand, the seeds 
bitten off and the rest dropped to the ground. 
Towards the end of the summer there was little green, herbaceous 
vegetation and the monkeys pulled up the dead grass plants by gripp- 
ing the short, dead stem. After pulling the plant through the 
fi. -, gers to remove the soil and roots. the small slightly swollen 
base of the leaves and the stem was eaten and the dead leaves 
dropped to the ground. 
Thistles were another group of plants which requiTed careful 
manipulation to get at the edible parts. Five species were known 
to be eaten. Early in the year other parts were eaten, but during 
the late summer they extracted the seeds. To obtain the seeds f rom 
the tough, spin3 species (e. g. Picnomon acarna', Cirsium echinatum 
and Cynara hystrix) the monkeys sat by the plant, leaned towards it 
and gripped the matured florets in the teeth. With. Picnomon acarna 
the flowers were occasionally held. The monkey then pulled back 
extracting the florets with the large seeds at the base. The 
florets were then either held in the hand and the seeds bitten 
off, (Picnomon acarna) or they were held in the hand or put on 
the ground and sorted through before the seeds were eaten (Cvnara 
lkystrix). Holding the plant was more common with Chamaepeuce 
casabonae and with this species they extracted'the seeds by pull- 
j-ng at the flowers with the fingers. 
The-monkeys dug for bulbs, roots and tubers in all seasons. 
During travel feeding numerous little scoops were left as the 
animals dug f or separate items. As travel feeding slowed down, 
these became more frequent and they made larger excavations. Many 
of the single scoops were obviously aimed at a particular plant and 
the aerial parts were left lying after the bulb or tuber was eaten. 
Larger excavations seemed to be more haphazard - in as much as there 
were no aerial parts of the plant showing above the turf. Items 
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removed from the soil were almost always cleaned before eating. 
Bu-I. bs were held in one hand and then the teeth used to peel away 
the outer leaves. Roots and tubers were pulled between the fingers 
to brush off the soil. The end of the root would be. held in one hand 
and pulled through the fingers of the other. At the last moment 
these would grip the root and the first hand would let it go. The 
process was repeated, the root changing from hand to hand with its 
whole length being cleaned of soil. Roots were not peeled. 
F'ungus was available during all except the dryest. seasons. They 
were dug from the soil and cleaned as above or more simply by brushing 
the : ýurface with one hand. *T hey either ate the whole fungus or 
left the outer surface of the pileus. Some were collected from 
holes inside trees. ý4 Fungi that were unearthed or picked were not 
always eaten. After being brought to the face they were dropped. 
This applied especially to many of the brightly coloured species - 
ýo: )se soil and leaf litter were brushed backwards and forwards 
with the hands and followed with the eyes. Items, too small to 
be identified, were then picked up. 
6.3-5. Stone tuming and animal food. 
Plants provided the bulk of their food, but they were also seen 
to eat some animals. They probably ate many more which, because of 
their small size, could not be seen. As the monkeys moved through 
the forest or along the forest slopes they repeatedly turned over 
the numerous stones found there! 
4* These ranged in'size from small 
pebbles that were flicked over with the fingers to larger rocks 
that were pulled with both bands and required considerable effort. 
Stones that had been turned sometimes rolled down the slopes and 
this may have contributed to the legends that the monkeys throw 
stones at people. Both plants and animals were found under the 
stones. It was difficult to prove that animals were being eaten; 
however, they were seen to pick objects from the undersurfaces of 
the stones and to eat scorpions and once a snail. Occasionally 
an--Lmals gave startle reactions as they turned a stone but the 
callse of this was never discovered. Plants under stones were 
easier to see and they occasionally bent down and pulled at items 
with the teeth. 
* ýD '0-3 (M-40) ; iF* plate C-1 e,. f ; *** Plc, ýe G-Ic an4 3)ea5 09-40). 
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PLATE 6.1 FEEDING 
(a) A juvenile male feeds on quercus ilex acorns 
(JM1, group 6). 
(b) An adult male bites at an acorn in order to remove the cup 
(AM3, group 6). 
c) An adult female 
(in moult) stone turning (AF4, group 6). 
d) A subadult male feeding on blades of grass. Note the 
action involving alternate use of both hands to ýIck 
up items and put them to the mouth 
(SM1 
, group 6. 
e 
PLATE 611 (contd. ) 
f 
(e & f) A subadult male gathering fungus from a tree hole 
(SM2, group 6). 
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In order to investigate what was available under the stones, 
400 Stones were turned. These were divided equally between summer 
(31.6-69) and winter (7.1.69), and between the slopes and forest 
(puix- cedar and oak with cedar sampled). Only stones that had 
not 'been recently turned were examined, but it is not known whether 
the monkeys made a similar decision. The results for animals found 
under the stones are given in table 6.2. The animals found includ- 
ed white, brown and black ants (Formicoidea), scorpions (Scorpionidea), 
Wood lice (Isopoda), spiders '(Araýeida), millipedes (Diplododa), 
cei-, Lpedes (Chilopoda) earwigs (Dermapteral snails (Gastropoda), 
beetles (Coleoptera) and various larvae and cocoons. They were 
al-LI found in both seasons except for wood lice, snails and earwigs 
which were not recorded in the summer. A chi-square test (table 
6.2), showed that the proportion of stones with animals under them 
did not differ significantly with either the season or the position 
of ,,,, ie stones. The ground under stones turned in the winter was 
da: T, p and most of them (exact numbers not recorded) haa small fresh 
shoots or etiolated leaves under them, with fewer in the forest 
part of the sample. " In the summer sample only 18 (10 slopes, 8 
forest) were found to have shoots. The ground under these stones 
was dry. We can conclude that while there was no difference between 
summer and winter with reference to the number of animals available 
the number of plants available was much higher in winter. 
In a parallel investigation I recorded the success of the 
monkeys while turning stones. Unfortunately it was not possible 
to match the samples exactly. In the summer (30.8.69 to 2.9.69) 
200 stone turnings, equally distributed between slopes and forest, 
were recorded. In the 'winter' (25.1.69 to 2.3.69) 74 stone turn- 
were recorded; all on the slopes. Their success at obtaining 
itei. -. s varied with the season; items were picked up from under 6vo 
(50/74) of stones in winter and 15ý/b (15/100, slopes, 15/100 forest) 
of otones in the su=er. Their success in winter was therefore 
much higher than the number found to have animals under 
(25%). 
This seems to show that stone turning in winter was rewarded by 
a -agher proportion of plant finds. Their success in summer was 
than the proportion with animals (2TI'of) but higher than the 
proportion with plants 
(9/o). The stone turning habits of these 
TABLE 6. *2. RESULTS OF STONE TURNING BY THE OBS'JERVER 
FOREST SLOPES 
STJI, 31ER 32* (40)** 27 (35) 
WINTER 24 (38) 27 (43) 
Number of stones out of 1W that had animals under them. 
Total number of animals found under the stones. (Ant nests 
counted as one 'animal'). 
X2 (With expectation derived from margin and grand totals) = 0.56 
df =1. Not significant at 5% level. 
/ 
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(and other ?) monkeys should probably be looked at as part of a 
general search for food items rather than as a specific search for 
an ý'-i Is It could be, however, that the monkeys need to turn stones 
to ', otain a particular fraction of their diet and the presence of 
succulent shoots is an added 'bonus'. 
Grasshoppers (Orthoptera) were eaten, The seated or standing 
monkey repeatedly lashed out or pounced on them. Flies that settled 
by infants and juveniles were also chased and swatted but it is un- 
known whether those were eaten. 
unidentified species of lizzard. 
On one occasion a monkey ate an 
The -ýating of caterpillars, During July 1969 a heavy infestation 
of c-, terpillar. - was observed on the Quercus ilex trees. This may 
have been prese. nt during mid and late June when the observer was 
absent from the study area. During July, the monkeys frequently 
fed in these trees which had previously been virtually ignored. 
Observations showed that, while a few young leaves we're eaten, 
their major quarry were the caterpillars. 
Methods of catching. Two techniques were used to catch the 
caterpillars: (a) The monkeys either sat, scanning the leaves, 
fixated on a caterpillar and then moved to pick it up, or moved 
through the branches (or over the ground in the case of low branches) 
reaching out and picking off the caterpillars. Each caterpillar 
was eaten before the next was picked up. (b) The caterpillars 
had a startle reaction and when touched they dropped from the 
leaves to the ground. Monkeys moved under the trees, where 
they or others had been feeding, and picked up those that had 
dropped. 
Methods of eating. Two teelmiques were used to eat the 
caterpillars: (a) The caterpillar was gripped at one end with 
the fingers and pieces bitten off and chewed. 
(b) The caterpillar, 
hela as above, was put to the mouth and pulled like a piece of 
elastic between the lips and/or incisors. When repeated several 
times this extracted the insides. The skin was then eaten. 
Before the eating of caterpillars commenced, the monkeys' 
faeces were dark green; while eating them they were red-brown. 
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Th, ý fur around the mouth became moist and stuck together with the 
ju-ces. The caterpillars (sp. indet. ) were ca 4 cm. long, thick 
and with grey-brown dorsally and yellow ventrally. 
The eating of scorpions. Scorpions Buthus occitanus - probably 
B. O. tunetanus var.. Lepineyi Vauchon)were frequently seen beneath 
rocks both on the edge of the forest and on the slopes and spurs. 
An animal turned over a rock and revealed the yellow-brown scorpion. 
On exposure this scuttled around and the monkey chased it with its 
hand and made attempts to catch it using the thumb and first finger. 
Du-finc, these attempts the hand was pulled smartly away from the Cý 
scorpion repeatedly. It was finally caught and bitten several 
times. (During one incompletely observed sequence the monkey 
was seen to jump high and to the side. Sitting down, it brought 
its right hind foot up to its mouth and licked it). Examination 
of the area near the turned rock revealed the scorpion's hole, where 
it had been hidden under the rock, and the scorpion's post-abdomen 
(tail with terminal sting) bitten off between the second post- 
abdominal segment and the pre-abdomen. It is assumed from this, 
the way the monkeys chased the scorpion and the way it squirmed 
around while being brought up to the mouth, that the monkeys caught 
the scorpion by the post-abdomen from behind. 
6.3.6. Feeding during snow-j periods. 
During snowy periods the monkeys were forced to modify their 
food searcl7dng habits. After light falls, most animals fed in 
clear patches but a few scraped away the snow where it was less 
than perhaps 6 or 7 cm. deep. Even after heavier falls there 
were usually clear patches under trees or in the shelter of large 
rocks. Snow melting from a tree soon left a clear patch on the 
ground under the Canopy. The monkeys therefore moved 
from the 
base of one tree to another pausing at each to pick up food items 
Stone turning was also used to reveal clear patches where they dug 
or picked up items. They also used the south facing slopes 
(where 




; Lfter heavier falls, for instance when there was a complete 
covering of 30 cm. or so of snow, the animals' feeding habits changed 
markedly. During most of the winter, cedar leaves were included in 
their varied diet but under these conditions they were (save for 
lie'-. en) their sole food item. Most of the day was spent in the 
trýes and they descended only to move from tree to tree. Eating 
cedar leaves during snowy weather was accompanied by major probleM8. 
Frosts usually followed the snow melting and each night the cedar 
branches and leaves were encased in thick ice. which the observer at 
least found difficult to remove. There were also icicles hanging 
from'the branches and snow piled on the boughs. Under these condi- 
tions the trees were hazardous and the monkeys were seen to slip. 
As the sun reached the trees the ice melted and (if it was a sunny 
day) the monkeys tended to feed in these trees that had the sun on 
them. In severe winters, icing is probably a major problem. Du r- 
ing the winter 1968-69 pure cedar eating (plus some lichens) probably 
did not last for longer than four or five days, since the snow rapidly 
melted to leave clear patches under the trees. 
Whiten (1972 and personal communication) reported that in the 
Rif 7-10 cm. (3-411) of snow made feeding on the ground impossible 
and that all feeding then took place in the trees. At Bab Taza 
there were no cedars and the monkeys were seen in junipers and Oaks. 
6.4. WATER. 
Availability. 
Water availability was closely related to rainfall 
(section 
2.2-3) and within the study area there were only two permanent 
sources of water available to the monkeys 
(section 2.2.1). The 
spring in the centre of the main bled, 0.5 km. from the 
forest, 
was never visited. Owing to the porous rock there was 
little 
surface water at Ain Kahla and any temporary P001S were small. 
The most long lasting were found on the road where 
the soil was 
compacted. A stream ran through part of the 
forest but it OnlY 
carried water for a few days after a period of rain or when 
the 
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snow was melting. Towards the end of the summer and early autumn 
the habitat was extremely dry and there was littie, if a4y, (see 
be-Low) water available away from the wells. With the autumn rains,, 
water became abundant everywhere and collected in temporary streams 
ar, - pools, pools in rocks, tree stumps and holes in trees. Through- 
out the winter repeated falls of rain and snow replenished these 
temporary sources from w"hich the monkeys drank. Those groups 
tha-ý had a well within their home rnnge visited it throughout the 
year but they drank less often in the winter when it was cooler 
and water was picked up with their food. In the summer they drank 
on u; ost days if they had a well in their range. 
2rom I'larch 1969 (when the temperature was increasing, Fig. 2-4) 
there were longer periods without rain (Fig. 2-5). In these drj 
periods the temporary sources of water repeatedly dried up or almost 
diCi so. The most resistant to drying up were the holes deep within 
the trunks o. cedars and oaks. Whether or not these temporary 
sources dry up completely probably depends upon the temperature 
and distribution of rainfall in each summer and autumn. During 
1969 group 6 were able to find water in their home range throughout 
the summer and autumn. There were several trees with water holes 
in them and these were repeatedly visited. The monkeys were not 
observed to drink every day but it is highly like ly that I never 
discovered all of the water holes that they used. In mid August 
after 36 days with no more than a trace of rain (fig. 2-5) almost 
all of the holes were dry and the monkeys were seen to try several 
holes without success. A hail storm then provided hail to eat and 
rain replenished the temporary water. Dew occurred intermittently 
throughout the summer although not always in the fonst which was 
warmer at night. 
The summer and autumn of 1968 were extremely dry 
(Fig. 2-5). 
The ranging patterns of several groups, and the fact that group 
was then seen outside its main home range, suggested that the 
teý: -, porary sources of water dried up completely and that all groups 




6.4.2. Drinking techniques. 
Several methods were used to obtain water from the above sources. 
he th wells or temporazy P0018 the animals crouched or bent down to 
d' -i nir. The cautious approach to water sources in the open is dis- 
cuszed in section 7.3-3. When rain fell after a dry period, the 
animals moved from rock to rock and drank from the small puddles 
or licked the rain from the vegetation. Boughs were pulled down 
"d water drops licked from the tips of twigs. When hail fell 
af ter 36 days without rain they rushed around picking up the first 
hail stones and eating them. As more fell, they Sat in One Spot 
and picked them up. 
Ili the spring, when there were a few snow patches remainin on 
north facing slopes, the monkeys approached and licked them or bxoke 
off snow and ate it. Whiten (1972) recorded similar behaviour in 
the Rif but following the first snow fall of the winter. 
To drink f rom a hole in a tree stump or trunk or from a small 
trickle of water on the ground, they frequently used an indirect 
method when the water was too low to dAnk noxmally. The face was 
placed near the hole and tumed to the side. The hand was repeatedly 
dipped in and brought up to the face to run. water into the mouth. 
When there was less water in the hole they licked their hand and 
f inge rs . If the water was deep within a trunk the body was posi. 
tioned carefully so as to dip the, arm deep inside it. Some holes 
w, -:,: ý so deep that only the larger individuals could reach the water; 
others were so small that only the smaller individuals could get 
their hands in. Monkeys sometimes passively avoided others approach- 
ino, to drink or were threatened away from the hole; they left or 
waited before moving in to drink again. Often several monkeys sat 
around waiting their tura. In group 6 agonistic behaviour over 
w. Q_1.. er positions formed a rdwite fraction of the total agonistio be- 
haviour (chapter 10). It is unknown whether such behaviour is 
more common when the monkeys drink in the open at the wells. 
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6.5. DISCUSSIOLlý: THE MONKEYS AND THE FOREST. 
As the monkeys fed on the cedars it is important here to corr, - 
ment on any damage that they did and to assessits significance in 
relation to other demands on the forest's resources. 
7, 'he loss of seeds, germinating seedlings and male strobiles 
probably has little effect on regneration since they are produced 
in huge quantities. The eating of cedar leaves is not thought to 
stu. r. t the growth of the trees since the monkeys were not seen to 
concentrate on the terminal shoots. The removal of bark was the 
most'obvious and probably the most destructive of their cedar eat- 
ing habits. The loss of side branches and the occasional removal 
of 'bark from the main stem of younger trees must result in a loss 
of timber. The monkeys at Ain Kahla, however, only removed the 
bark during two months of the year and their habit of repeatedly 
returning to one branch localized the damage. Even in that season 
cedar was, of course, only one component of a very varied diet. 
I 
Coi-L-Dared with the other losses of timber from the forest (official 
fel ling, large losses of immature timber caused by felling opera- 
tions, illegal felling by shepherds) these losses are probably ex- 
tremely small. They may, however, assume economic 'importance' 
simiDly because man, in over-exploiting the timber, feels that 
other losses must be kept to a minimum. 
It is my opinion (admittedly based on only a short period in 
the forest) that the regeneration of cedar at Ain Kahla is not 
keeping up with exploitation. The factors controlling regenera- 
tion are extremely diverse and depend very much upon a suitable 
balance of temperature, humidity, minerals, fungal mycorrhiza and 
so on (Marion, 1953-55; LePoutre, 1957-61,1962-63; Pujos, 1964). 
Reduced regeneration may be a direct consequence of the exploitation 
rate and methods. The removal of significant numbers of mature 
cedars and oaks may upset the temperature and humidity balance at 
ground level. On calcerous soils the seedlings are very suscep- 
tible to drying out in the spring and in some areas this will be 
exaggerated by loss of shade. Immature trees, already established 
in felling areas, are often destroyed during felling operations and 
dur4ng the carting of timber. The grazing of sheep and goats in CD, 
N 
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the forest also severely limits the establishment of new trees. This 
appears to be the least studied aspect o. cedar regeneration. 
The monkeys did not browse on the seedlings once the cotyledons 
had opened out. In their extremely selective feeding these were not 
touched. Thiý - was in marked contrast to the sheep-(and the few goats) 
that grazed in the forest. During 1969 the sheep were excluded from 
the forest and bled until June. Only one or two weeks after the 
shcýep arrived there was a drastic change in the vegetation. This 
was beaten flat in wide bands; paths created by the passage of 
flocks of ca. 200 sheep. They were not. selective feeders. it 
seemed as if the moving flock ate more or less anything in its path. 
The sheep browsed on the lower cedar branches and at the end of the 
si., i_mer, when pasture was poor, the shepherds lobbed off side branches 
or even felled tall trees to feed them. It is therefore unlikely 
that young seedlings escaped being eaten. The adverse influence 
of grazing animals and the minimal damage caused by seed eaters on 
the regeneration of forests is recognized for other t-rees (Mellanby, 
1968). The shepherds realized that they were over exploiting the 
pas-,, ures; many of them moved-on after a month or so, leaving a 
smaller density of sheep in the valley. For herbaceous plants 
the longterm damage due to summer grazing by sheep was probably 
small. Most annuals had dropped their seeds before grazing 
commenced and perenials had subteranean bulbs and tubers. Grazing 
must, however, reduce the food available to the monkeys during the 
summer. The only other major herbivours in the forest were pigs, 
hares, small rodents and birds. These must compete for some food 
items but, compared with the huge biomass of sheep, cattle and goats9 
their effect on the herbaceous vegetation is probably small. One 
food plant, a lichen (Pseudeveria furfuracea) was collected in 
considerable quantities for export to France. 
In the Assaka-n-ouam cedar forest (N. E. of Bekrit) the damage 
by monkeys was said to be more extensive with very young trees 
being heavily damaged by bark removal 
(Arnaud, personal communica- 
tion). This forest is a small (ca 21 sq. km. 
) isolated one and it 
would be of interest to compare it with Ain 
Kahla in order to de- 
termine the reason for this damage. It may well be related to 
population density and the availability of other 
food. It is 
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essenti. al -that extensive data on population density, damage to trees 
etc. is collected before any attempt is made to control the number ol 
monkey- in the i,. oroccan forests. For instance during 1969 ca 120 
monkeys were caught in the oak forests near Azrou for export to 
Alsace, France. In an oak forest the monkeys do almost no damage 
and their caterpillar eating may be beneficial. From the forester's 
point of view these monkeys should have been caught in places like 
Assak-n-Ouam where damage to cedars is known to be important. 
As the forests have been traditional grazing grounds for genera- 
tions (1,11etro, 1958) it is difficult to control grazing. Much graz- 
ing is however carried out by employees of people who no longer move 
with the flocks. This may be one factor producing the high densi- 
tier:. of sheep. Perhaps regeneration could be promoted by restrict- 
ing grazing in some parts of the forest for several years at a time 
and by restricting the number of sheep in the whole area. 
The monkeys have been there for even longer and it is to be 
hoped that man, in his search for an instant cure to his economic 
problems, will not see fit to destroy them. Quite apart from any 
moral, ecological, scientific or medical arguments (Southwick et al, 
1970) that can be put forwards for their preservation they represent 
an important natural resource. With an increase in leisure time 
available to the Moroccan people and the incre'asing number of 
tourists visiting their country these monkeys may be appreciated 
as a major economic asset. 
6.6. SUMARY. 
The monkeys studied were entirely dependent upon natural food 
and water and there was little direct competition between individuals 
for food items. Most feeding took place on the ground, the trees 
(chiefly cedar, holm oak, juniper and hawthorn) being major sources 
of food during limited periods. 70 food plants were identified and 
det. -. ils of the parts eaten are given. The monkeys were catholic 
both in the variety of s7ecies eaten and in the parts consumed. 
! ýIar, y items were seasonal and their diet varied considerably 
through- 
out the year. Cedar leaves, for instance, were eaten 
from ý'V'ovember 
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through February; cedar seeds from December through February; 
ce, `"- seedlings from 1"'aro'a through May, cedar cambium and phloem 
in -: ay and June and the male flowers of cedar in July and August. 
Yiany food items required considerable manipulation and the techniques 
used to exploit the plants were related to the anatomy of each species. 
For instance grass seeds were removed by pulling through the mouth, 
the fingers or by biting at the seeds and the technique used could 
be reiated to the anatomy of the seed head. The cleaning or peel- 
ing of items obtained from the soil Was also noted. Food items 
were usually eaten where they were found. 
-Plants provided the bulk of their food but they also ate ani- 
mals. Stones were repeatedly tunied and animals and (particularly 
in winter) young, fresh, etoilated shoots and leaves were found 
and eaten. Scorpions, found beneath the stones, were eaten ex- 
cept for the tail and sting. Other animals known to have been 
eaten included grasshoppers, caterpillars and (only once each) a 
snail and lizzard. After heavy falls of snow they fed almost en- 
tirely in the trees on cedar leaves and , L"Lahen. 
There were only two permanent- sources of water in the study 
area and these were not included within the main home range of 
some groups. They drank from small temporary water holes (in 
rocks and tree trunks) and in the dry season these were periodi- 
cally replenished with the occasional rain or hail fall. Con- 
trasts in the movement of groups in 1968 and 1969 suggested that 
in some summers the temporary water holes dry up and that all 
groups are than forced to move to penaanent sources of water. 
Water was usually drunk directly but they also ate snow, lioked 
vegetation and dipped their hands into water in inaccessible places. 
The monkeys damaged the cedars by removing the bark to get tO 
the cambium and pbloem. Compared, however, with other deman4son 
the forest the resulting less of timber must be extremely small. 
Although they ate the cedar seeds and germinating seedlings they 
did not damage rooted seedlings older than the first cotyledon 
the sheep grazed in the forest were, however, extremely 
unseleotive feeders and were known to eat cedar leaves. When oom- 
par, ý; d to the damage to regenerating trees caused by man and sheep, ) 
the damage caused by monkeys removing bark should not be exaggerated. 
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RESPONSES TO PEOPLE, PREDATORS AND OTHER ANIMALS 
'LýTRODUCT I 
Since I wished to record the undisturbed and natural behaviour 
of the animals it was essential to recognize the occasions on which 
the behaviour exhibited was a result of my pmsence. An observer 
must. have been a strange phenomenon for the monkeys; in contrast 
to them seeing people only occasionally and for short periods of 
time II moved with them from sunrise to sunset. Eventually 
group 6 became more or less habituated and close observations were 
possible without disturbing the monkeys. By 'habituated' it is 
mean-ý that the animals ceased to react to my presence in the way 
that they did to other people. 
The methods used to make observations have been given in 
section 1.42. Basically the observer attempted to be neutral, 
interacting neither positively nor negatively with the animals. 
While the group 6 monkeys became habituated to the observer, this 
did not effect their relationship with other people, showing that 
they could, in some way, distinguish between them. 
The presence of people or animals sometimes influenced the 
direction and speed of a group's movements. This has been dis- 
cussed in section 4.2.4. 
7.2. RESPONSES TO THE OBSERVER AND OTHER PERSONS. 
A variety of responses were due to the observer's presence. 
Several were seen when other people or predators wexe, also pre- 
sent and most of them probably occurred under those circumstances. 
Tree-shaking at the observer was included in section 5.6.1. 
Fleeing and hiding from the observer. 
When the observer was on foot the flight distance varied un- 
predictably from 60 m. 
(and occasionally less) to 200 m. (Flight 
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distance 'was the distance at which the animals fled from the observer). 
It w, -3 lowest when the monkeys were near the roads and tracks. If 
the observer moved or stood quietly in the open at least 60 m. from 
the group they usually paused, looked towards him and perhaps moved 
off. If there was an element of surprise or uncertainty, or if the 
observer was moving rapidly towards the animals, a bark or series of 
barks was almost always given. Following this call monkeys feeding 
outside the forest ran towards the forest and partially ascended the 
nearest trees or stood under them. In the forest they ascended 
the trees directly. Animals that did not flee following a bark 
or fled but did not ascend the trees, looked around in an alert 
manne r. Barks were given in bouts of variable length and intensity 
(s. -ction 3 . 2-9 ). A single vigorous call or a bout of vigorous call- 
ing was almost always followed by flight. Single, low intensity 
calls were followed either by flight or by a reduced action such 
as jumping up and looking around. Responses to barks varied with 
aga-sex class; adult males often continued to feed in the open 
while others ran for cover. 
The initial flight to the trees was followed by various actions. 
ldhea I moved away or sat quietly in the open at least 60 m. distant, 
the animals usually descended within five minutes, continued with 
their previous activities and often moved slowly away. On the edge 
of the forest they would move down f rom the trees and feed in the 
open, occasionally glancing at the observer. When I moved slowly 
closer after their initial flight1they descended rapidly (even at 
20 m. ) or climbed through the trees before descending and runnln3 
away over the ground. They sometimes did this if I moved away 
from them - especially if they were close wben first disturbed. 
Animals in trees separated from the forest descended and ran 
swi. iý. 'tly to the forest. If I moved rapidly towards the trees 
they ascended to the top and bid. The monkeys frequently sat 
on the opposite sides of the branches to the observer and coca- 
sionally peered around the branch. In this way they were obscur- 
ed from view. When I moved around the tree the monkeys were 
vi. ---'-3le in silhouette until they moved around the branch and 
OU%, 0.1, sight. Other animals lay along the branches thus being 
invisible from below- This hiding was effective and a party of 
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monkeys could simply disappear from view. If I remained close for 
some time the animals moved slowly away through the trees and de- 
scended on ihe opposite side of the trunk to me, pausing to look 
before descending further and moving away over the ground. 
When I approached the monkeys stealthily, concealing myself 
behind the vegetation, the monkeys soon became alert. Some would 
stand bipedally or ascend a tree and look around. This was some- 
tiLas accompanied by up, down and sideways movements (section 
7-2.2). Barks were given and the group would move off over the 
ground. This is why it was inadvisable to hide while observing 
the animals. When I came upon the monkeys unexpectedly 5- 20 m. 
away on the ground, or if I had been sitting quietly and a monkey 
had approached without realising that I was there, the monkey would 
pause for a moment flexing its limbs before running swiftly to the 
nearest trees. Flight was accompanied by repeated looking back 
towards the observer, sometimes with barking or (in infants) 
screaming. Hearing the call or seeing the swift movement, 
others fled. When I approached in the open to witbin 40 or 50 m. 
of the monkeys without being seen, the first animal to see me would 
stand and look or move away glancing behind. Even if it did not 
bark, its movements were usually seen by others which then looked 
towards me. 
It was usually difficult to spot the first animal that barked. 
All age-sex classes except babies gave this call. The number of 
calls given by the first animal, and the extent to which others 
joined in, varied. Often only a single bark was given. A 
vigorous series of barks by several animals occurred when I 
continued to approach after the initial call, or when they were 
chased by predators (7-3-1). Bouts of vigorous barking by 
several animals included growls. Barking bouts we. re of variable 
duration. Adult males sometimes barked while watching the ob- 
server (7.2.2) and did this for up to 15 minutes, at a rate which 
settled do, = to 4- 11 barks per minute. While those around them 
fed, they called and looked around between barks. Older juvenile 
males were also persistent callers, perhaps more so than adult males, 
but their calling usually followed flight and not vigilance behaviour. 
These juvenile males were mostly treed while calling; adult males 
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often called when on the ground. Persistent calling was also given 
in response to a concealed observer. (See also section 7.2-4). 
7.2.2. Watching the observer : vigilance behaviour. 
,,, onkeys looking at me often made a series of movements. These 
consisted of a bobbing movement, the head moving up, down and to- 
wards the observer, combined with sideways movements of the head 
and shoulders. The latter involved repeatedly putting the weight 
first on one hand and leaning towards that side (sometimes lifting 
the other hand) and then putting the weight on the other hand. A 
fully crouched position (either facing or sideways to the observer) 
and slight turns towards and away from the observer were also made. 
These movements were seen'in. three circum tances: 
(1) When the path of vision between observer and monkey was parti- 
ally blocked, the monkey ýised some of these movements to look over, 
under and around obstacles. These movements were seen in all ages 
of monkey and were also noticed when they were looking at, or for, 
other monkeys. 
(2) The postures were also seen when there was a clear path of 
vision between the observer and the monkey. They were sometimes 
accompanied by repeated glances up into the branche s (if sitting 
under a tree), paces to or from the observer, actual approach of 
the observer, raising the eyebrows, growling and pushing the head 
towards the observer, incomplete barking, yawning and flight. The 
animal appeared to be in a conflict between approaching, staying 
near, fleeing and attacking the observer and many of the components 
of these postures appeared to be intention movements. Up, down 
and sideways movements acted as signals; if the first monkey to 
spot me made them, others in the group would see the action and 
then look around towards me even if no bark had been given. The 
pos-LI, ures were easily produced by looking closely at an animal with 
binoculars; they stopped once the observer looked away. 
(3) Particularly intense and stereotyped behaviour was frequently 
seen in unhabituated animals. As the observer approached a group, 
or cnanged position, one or more adult males often moved into the 
ope. -., and sat 35 - 60 m. off. They frequently chose vantage points 
su3h as a tree stump or rock. This was occasionally preceded by 
wa c--4A-ng or climbing towards or away from the observer or barking at 
hi , ý-- The animal sat and watched the observer for periods of up to 
15 minutes. During this time it engaged in few-other activities, 
only occasionally would it scratch, autogroom, pick up a food item 
or look behind itself towards the rest of the group. Wathing was 
sometimes accompanied by barking. Usually only the animals engag" 
ed in this behaviour were visible to the observer. At the start of 
a bout, or if stared at by the observer, the animal made the up, 
down and sideways movements described earlier. A simple experi- 
ment showed that these animals were keeping the observer under 
observation. When I moved so that the, line of vision was broken 
they sometimes moved themselves until I was again visible. As I 
moved towards them a pace or so, they would move back usually keep- 
ing a distance of at least 40 m. between us. Some approaches by 
the observer were followed by barking. This behaviour was termed 
'vigilance' behaviour. (It is a common tradition in N. Africa that 
each group has a 'guardian' responsible for keeping watch). Eventu- 
ally the males got up, glanced at the observer, perhaps sat again 
briefly and then moved out of sight towards the rest of the group. 
Table 7.1 gives the number of times each individual in group 6 was 
seen to engage in this behaviour. Adult males were responsible 
for 7e/o of the instances and yet eonstituted only leo of the group. 
Two of the three males were primarily responsihle for this per- 
centage. As the group became habituated 
(by other criteria) the 
frequency of vigilance behaviour also fell 
(spetion 7.2-4). 
In the above cases the animals were definitely watching the 
observer; at other times this did not appear to be so. 
Adult and 
subadult males climbed high into a tree and sat looking around. 
This 
was sometimes preceded by the male moving out away 
f rom his group 
(F-; 
- 
7.1 one of the few situations in which individuals lef 
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FIGUES 7.1. Example of the movement of an adult male 
away from his group. From 1636J to 1648 the male sat 
in the open, high in a tree, and looked around. 
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Based on the single group study. 
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ly moved more than 100 m. from the nearest other animal. ra i-a Some 
c-ses were related to the presence of other groups and were then 
soMetimes accompanied by tree-shaking. In the cases now under 
discussion no other group was detected. This behaviour was partic- 
ularly noticeable when the group was on the edge of the forest. 
Uncýcr such circumstances I was able to show that an animal facing 
in another direction responded to sounds, such as whistling and 
banging, by turning to face the source. As with vigilance be- 
haviour, other age-sex classes were seen to do this but much less 
frequently. This may be thought of as 'look out' behaviour, in 
cont'rast to the vigilance behaviour that was directed at an already 
localk-, ed, potential source of danger. After sitting and looking 
around for some minutes they would engage in other. activities 
(e. g. autogrooming) or descend and join the rest of the group. 
7.2-3. Protection of the young. 
In response to barks, individuals ran to babies or babies ran 
to the nearest monkey and were carried. Babies were also carried 
when the monkeys were barking and growling at predators or when 
unhabituated monkeys had ascended the trees owing to the observer's 
presence. While approaching a group I sometimes inadvertantly got 
too close to an infant or older baby on its own. Once this happened 
because the group had partially ascended the trees on my approach 
but the infant had not descended and moved off with the others. 
These infants gave vigorous Scre4rns and usually did not 
attempt to jump from one tree to another. Other monkeys looked 
towards the calling animal and gave barks or growls at the observer. 
In some cases one or more cautiously approached 
(repeatedly looking 
at the observer) and carried the baby or infant away. Only adult 
males and females were seen to collect babies and infants under 
these circumstances. This contrasted with cases where the baby 
c; ý-I'Ied spontaneouslY and not because of my presence 
(section 114ý-l 
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7.2.4. Responses of a habituated group. 
The frequency of fleeing, vigorous barking, hiding and observer 
directed vigilance behaviour (Fig. 7.2) fell as I worked with each 
grCup. At the start of observations some groups were more scared 
t'n--n others and since I worked with numerous groups during the 
population study it was not possible to record the full process 
of '. -, abituation. When I started the single group study I had not 
worked with group 6 for three months. On first contact the group 
was quite scared but within two hours had settled dovm. After two 
days they moved within 40 m. of myself, while travel feeding, and 
within a week they were usually not even mildly dis turbed by my 
presence. Vigilance behaviour was, however, seen for the first 
three weeks. Subsequently up, down and sideways movements were 
almost never seen and bipedal standing and looking at the observer 
was not followed by flight. . 
During the population study several 
groups reached this stage almost as quickly and behaved normally at 
30 - 40 m. In subsequent weeks I could regularly get to within 
20 m. of the group 6 monkeys and occasionally as close as 3 m. 
For the reasons explained in section 1.4.2 1 did not usually work 
this close. 
When I approached the group in the morningsbarks were given 
before I saw the monkeYs. During the course of a day several 
bouts of barks were given at the observer. These were extremely 
short (e. g. chiefly one to four barks in a bout), separated from 
other barks by several minutes or hours and were either incomplete 
barks or a mixture of complete ýý-ad incomplete calls. This indi" 
cated a relatively low level of arousal. They were chiefly given 
in res-ponse to my movements and as I left the group in the evening 
further barks were given. Frobi June onwards I recorded, when- 
ever possible, the identity of the. monkeys that 
t called at me 
(table 7.2). There was considerable variation between individu- 
als within age-sex classes. Five monkeys 
(3 adult females and 
2 subadult females) accounted for over 50% of the total bouts 
(57/105) given by identified monkeys. This data cannot be used 
to discover which animals were most likely to give the alam in 
unhabituated groups; the animals that called f requently may 
have 
AV(l HDV3 KJ rOH 
. LDVINC) ý3d VOIAVH39 




















. ri g) 
tto A 
-H 4-31 14b > 





-P Co 11 
ri ci 4-4 ý4 
+i 
v) +a 0 








H n> cd 
00 %Z -t N 6ä 
TABLE 7.2 TFT, ' F? S-. -, J. E7NCY OF BARKIING AýT. /OR BCUTS AT TIE 
OBSERVER BY GROUP 6 IICli=S 
INDIVIDUAL NUMIMR OF BOUTS INDIV VIDUAL NMMER OF BOUTS 
6 4 
N 1, T 
. c-.,, 2 
0 SF1 8 
A1113 4 SF2 5 
4 SF3 13 
S 
A-1,2 
2 jFl 0 
il. "i 4 JF2 3 
J11 2 3 JF3 4 
J-,,, -, 3 0 
AF1 2 IF2 1 
AF2 9 IF3 2 
AF3 18 BF1 0 
AF4 4 BY12 0 
AF5 9 
Based on identified individuals only, June 1969 to the end of the 
project. 
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adjusted less easily to the continuous presence of the observer. 
Other animals may have been just as alert to the presence of other 
sti,. -,, ali. In spite o4i'. ' these calls the difference between group 6 
and other groups was most noticeable. During intergroup encounters 
I had to be extremely careful not to influence-the course of the 
encounter. While group 6 moved easily in my presence other groups 
we. -,:, often quite scared and 1 had to remain at a distance. 
Group 6 never ignored my presence entirely. If there was a 
sudden noise (caused for instance by a falling branch, a vigorous 
scream, or another group being attacked by predators) or if I made 
a sudden movement then they would start and glance up briefly. Young 
1- monr. eys still called when I got too close. The monkeys were also 
more sensitive if they had just been disturbed by a dog or vehicle 
or if a mother had 'lost' her baby. On two occasions when females 
were looking for their babies (section 11-4-1 ), they started barking 
and growling vigorously at the observer who was moving and working 
in ý, -. is usual way. This persistant calling made the whole group 
nervous and one female continued calling for 40 minutes after re- 
covering her baby. Mothers with very young babies were sometimes 
slightly more scared of the observer than other individuals. Apart 
fro: i this there was no indication that some monkeys were less likely 
to stay near the observer. 
On t1hree occasions several individuals (adult, subadult and 
juvenile males and adult females) approached me threateningly. 
They came through the trees and over the ground giving barks and 
vigorous growls. One incident was followed by vigilance be- 
havlour and up, down and sideways movements were also made. On 
another occasion I had persistently been working close, taking 
pho-'L. ographs. Suddenly two adult males turned on me and rapidly 
advanced growling. I rapidly retreated as they came to within a 
metre of me and others joined J-n the calling. It took sometime 
for -.., -ýe group to settle down. This was the only time the monkeys 
atti: --m-oted to attack a person or any other potential predator. 
Grc,,.. -, ls were occasionally directed at myself during agonistic 
sequences. 
In spite of these isolated incidents the group was clearly 
hab-., A-tuated to my presence. 
For instance, at the end of the 
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Project I was filming witýdn 10-20 m. of the animals, which were 
re'L, i., ed and behaving normally. Voices were heard 200 m. away and 
as two persons entered the forest the monkeys ascended the trees 
around me. When I made contact with group 6 after having been 
1 awa- -I"rom the study area for 2f weeks vigilance behaviour occurred. 2 
(F-u- 7.2), it soon returned to the zero level. On one occasion 
I was accompanied by two other people and vigilance behaviour was 
i several times. As soon as they left the barking and vigilance 
bel. aviour ceased and the flight distance'returned to the habituation 
level. What did this recognition of the observer depend upon? 
With* several groups I found that changing the colour of clothing, had 
no effect. For instance a change from brown shirt to blue anorak, 
to red anorak produced no response. The monkeys may have recog- 
nized me as an individual. Possibly an important feature was the 
way I moved, slowly and deliberately, sitting in the open and not 
talking loudly. Dictating quietly into a tape recorder did not 
disturb them. The calling as I approached and left the group was 
probably a response to my changed pattern of movement. 
7.2-5. Responses to other persons. 
As dogs almost invariably accompanied the flocks and herds it 
is important here to separate the monkeys' response to the dogs from 
those to the people and stock accompanying them. People on foot 
or horse back, without dogs, produced the same responses as those 
described for the observer with unhabituated groups. On hearing 
distant voices (e. g. 175 to 200 m. away) or the chopping of timber, 
the monkeys would pause and sit up looking towards the sound. They 
would then resume their activities or perhaps move slowly towards 
the trees if feeding in the open. Most people were indifferent 
to the monkeys, pausing only occasionally to look at them briefly 
be. 1"ore moving on. The occasional person threw stones at the 
mo-... keys or stood and shouted at them, but these were isolated 
incidents. r2here is no tradition of feeding monkeys in Morocco. 
Vehicles using the Ain Kahla track and those collecting tlý; Iber 
ari,, ý charcoal deeper in the forest, disturbed the monkeys. with 
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peO.,, -'L. e inside the vehicle the flight distance was reduced and t. -e 
responses of the animals minimal. They partially ascended the trees, 
soon :, -, elturning to the ground once the vehicle had passed. When feed- 
ing on the forest slopes they moved up to the trees if the vehicle 
-oa-(-ed 40-50 m. below them. Early in the study I sometimes watched 
the monkeys from a sta-L-. ionary vehicle when they were in the vicinity 
of a track. For unhabituated groups the reduced flight distance 
macie it a useful hide. 
7.3. RESPONSES TO PREDATORS. 
This section is concerned with animal predators or potential 
predators. Panouse (1957) reported that the leopard (Panthera 
was at one time a predator of the monkeys. No panthers 
were recorded in the study area and they are extremely rare (if not 
extinct) in the Atlas. Some years previously a pair-had been record- 
ed at Cuiou, 3ne 16 km. from Ain Kahla. Man is probably the major 
predator of the monkeys (section 3.6)ý no other predator was knoKm 
ý-. i., ccessful 
Jackals, dogs and foxes. 
Lone jackals (Canis aureus) were seen to unsuccessfully hunt 
the monkeys on five occasions. When a jackal appeared near a group, 
vigorous barks were given on the side of the group nearest to the 
jackal. All the monkeys rapidly ascended the trees and the jackal 
rushed to and fro and stood beneath them looking up. The monkeys 
barked. and growled vigorously at the jackal. All except babies 
called. While adult males sometimes climbed down*onto low bushes 
and called just out of reach, most sat on higher side branches or 
climbed to nearer the top of the tree. Older babies and infants 
were carried dorsally during these sequences. One jackal harassed 
a group for at least seven minutes. Calling gradually died down in 
the five minutes after the jackal had left. On one occasion a 
similar response was given to a fox 
(Vulpes vulpes). In this 
case 
\, 
however, they descended and fed while it stood facing the 
groiip only 40 m. away. 
141. 
"7 
., '. ost groups were chased at least once and sometimes several time3 
a d---,, by dogs from the herdsmen's camps and those accompanying tne 
f locks. This disturbance was reduced during the winter and spring 
when there was little grazing.. The monkeys responded to these 
dogs --: Ln the way described for jackals and vigorous calling would 
off'-, ýn commence when the dogs were over 130 m. away. If the dogs 
wer--- accompanied by people the monkeys ascended to the tops of the 
trees. When a group was widely spaced and under the trees, those 
fu---thest from the dog became alert. but did not ascend the trees 
until the dog rashed towards them. Adult males were particularly 
prone to staying on the ground, repeatedly glancing at the dog 
belfore moving at the last moment. The loud choruses of calls 
co-ala be heard at least 1 km. away. The monkeys of the group 
would look towards the calling and move under the trees (if they 
had been feeding in the open) or ascend them if the calling was 
particularly close. They did this without calling themselves. 
On some occasions the dogs were attracted to the group by calls 
giver, during agonistic behaviour. As with the jackals it took 
soL:. u time for the calling to cease and the monkeys sometimes did 
not descend to feed again until 15-30 minutes after the dogs had 
le-c. At other times they were, however, down and feeding with- 
in two minutes. Adult males were usually the first to descend 
and on some occasions they moved out towards where the dogs had 
gone and stood looking before they settled down to feed. The 
reasons for this variable time to descend remain unclear. There 
was possibly a tendency for the animals to remain treed if the 
disturbance occurred at a time when cessation of travel-feeding 
was expected. It was probably f or the same reason that an in- 
crease in grooming sometimes followed such disturbances. 
7.3.2. Birds of prey. 
No bird of prey was seen to attack a monkey. The responses 
of the monkeys suggested that some species might be predators. 
Circling lon6, --,,, -, iled buzzards 
(Buteo rufinus) produced little or 
no response. When they flew low over the group or settled near 
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them -Lhe monkeys looked up and growled vigorously. A similar re- 
sponze was given to small falcons (Falco sp) and to a large undeter- 
mined species of raptor (possibly Circa'e'tas gallicus). Growls were 
given by most age-sex classes including infants and the initial call 
was i followed by calls from other individuals. A few barks were 
also given. 
7-3-3. Cautious approach to open ground. 
It has been described how monkeys feeding on the bled or 
slopes of the forest soon returned to the trees at the slightest 
diý'turbance. In two circumstances the monkeys were observed to 
exercise particular caution before moving into the open. 
In parts of the study area the monkeys had to cross the bleds 
to move from one part of the forest to another. Movement across 
one particular bled, that varied between 150 and 360 m. in width, 
was restricted to the narrowest points. At these places narrow 
spurs of high ground jutted out on each side from the forest. 
Growing on the forest end of these spurs were junipers and oaks. 
The monkeys descended slowly down the spurs feeding, moved swiftly 
across the open ground where the slightly elevated position gave 
a view over most of the bled and slowed down feeding again on the 
spiir on the other side. When moving across open areas the adult 
males often sat in the open and fed while other animals ran by. 
If disturbed during a crossing they ran to the nearest trees and 
those left behind crossed only once the danger had passed. When 
group 6 crossed smaller open areas (e g. 50 m. across), j the group 
gathered and fed in the forest on one side, while several animals 
(usually adult males) sat in the open looking around without 
feed ing. 
When descending to drink in the open (from a rain water pool 
or at one of the wells) they moved with caution. A monkey would 
stop feeding, look about in an alert fashion and move towards the 
4- 
water, occasionally pausing and looking around. Having reached 
the water it would stand looking, drink and move back up towards 
theý trees, perhaps pausing to look around as it did so. 
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TO OTI, 1HE. OR kNIMAIS 7.4. 
Sh, nep, ý-Loats and co-,,. -. -.. 'hen these animals were unaccompanied by a 
C- 
-a-ý-,: aan or dogs the monkeys took little notice of them. They 
ger. ý, ý--a.. ly moved out of the way at 20-45 m., but occasionally 
stayed on the ground long enough for the sheep to be frightened 
by an adult male. They sometimes moved on heariný the sound 
of appro-: ching sheep. 
ý. T - -1 - -1 (Sus scrofa). Only one interaction between pigs and 
mon-'k-eys was seen. Grooming monkeys suddenly stopped and looked 
aro-Gnd. One stood bipedally looking through the trees. About 
20 piEs then moved into the clearing and the monkeys all ran for 
the trees and ascended them. Upon seeing myself the pigs fled and 
the Z-3nkeys descended and fed. No barks or growls were given. 
Birds. One or two ravens (Coryus corax) occasionally swooped down 
over the monkeys feeding in the open and settled amongst them to 
feed. As they flew in the whole group sometimes ran for the 
trees looking up as they did -so. After a short while they would 
return and feed with the ravens. Infants and babies, sitting near 
watering points, would run away as pigeons (Columba palumbus) flew 
in to drink. On one occasion two starlings (Sturnus vulgaris) 
called loudly as they flew over the group. The monkeys looked 
up and then rashed briefly for the trees. 
Other animals. Biting flies worried the monkeys as much as they 
did the observer; monkeys broke off from grooming or feeding to 
swat the flies that landed on or near them. On one occasion a 
ca--. iivore (probably Genetta penetta) was seen 40 m. from 
the 
monkeys. There was no alarm. 
I ULI. 7. RESPONSES TO OTHER STIX 
2,1ight responses could not always be attributed to the pre- 
s-ce of potential predators. 
A monkey nmning through the group 
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or a vigorous scream during fighting was sometimes followed by -,, he 
arii. -als jumping up or running for the trees. The monkeys looked up 
an-' then moved slowly towards the trees as a small aeroplane flew 
overhead. They also responded to loud reports. For instance, 
when a sheet o-A'-" ice cracked (as water melting upstream built up 
b e'.,. -4. -. d t) an i. -.., ant leapt around looking towards the noise. 
sa:.,, e response was seen when branches or snow fell from the trees. 
kiýimals also ran smartly out of the way of falling branches or 
rolling stones dislodged by monkeys feeding on the slopes above 
them. The above instances illustrate that while moving and feed- 
in- *on the ground the monkeys were constantly alert. Monkeys turn- CD 
s---ones or sitting leeding, sometimes gave vigorous startle re- 
sponses leaping into the air with limbs splayed. The cause of 
thý-*s could not be determined. 
DISCUSSION. 
In this area predators were avoided by the monkeys remaining 
alert and running to the nearest tree if alarmed. If closely 
approached or chased by the predator they remained treed otherwise 
(and especially where people were involved) they moved off swiftly 
over the ground. The risk of being caught on the ground may be CD 
balanced by the need to keep up with the rest of the group, es- 
pecially if the group was widely spread on-disturbance and only 
17 the animals directly affected by, the predator. In the some of 
Rif, Whiten (1972) saw monkeys dash for the nearest tree and 
ascend this only to jump to the ground and be chased again if 
th-, tree selected was an isolated one. This also suggests that 
keeping up with other individuals-is importan t. Hiding may 
be 
an : ý. daptation to man's hunting methods. 
Since the main antipredator strategies were escape during the 
day and avoidance by sleeping in a safe place at night, provision 
for these activities will be key features in determining the 
dis- 
o--" the species. At Ain Kahla the animals used 
the 
.Lý 
cedars; near Ain Leuh and Azrou the oaks. 
At Ourika they es- 
caped by running to the precipitous cliffs. 
In the Rif (Whiten, 
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personal communication) they probably sleep both in the trees and 
on cli-ffs. is often argued that the multimale group is adap-Live 
in habitats where predation is high, the emphasis being placed on 
potential confrontation between the males and the predator (Crook 
anc- L_rtlan, 1966; Denham, 1971; Eisenberg et al, 1972). These 
arL-L,.!,. -., -ýnts are usually based on open country species and no mechanism 
has 1,?. en suggested to satisfactorily explain the value of multimale 
groups in forest floor primates. Where predators may creep up 
steýi,.. _Lthily and undercover on terrestrial animalsthere will be 
safety in numbers since an individual may gain from the wariness 
of others. Most individuals (except babies and perhaps actively 
playing infants and juveniles) are probably equally good at detect- 
ing a predator's approach and since escape and not defense, is 
the main antipredator strategya multimale group does not seem to 
be at an advantage. 
It is important, however, to consider the function of vigilance 
be havi ou r. Whiten (1972) also saw this in the Rif. 'This behaviour 
suggests that under some circumstances the bp-, -t recronse to a poten- 
tial predator may be to keep it under observation. An actively 
breeding adult male will probably have several young in the group 
and vigilnnee behaviour may be a good way of protecting them. 
Since it is unlikely that males recognize their own offspring, each 
male will probably benefit from the behaviour of its fellows. This 
sugg_-ests a reason for the maintenance of multimale groups in this 
habitat. Why should this behaviour be chiefly restricted to adult 
males? In a natural state without shooting, staying in the open 
(and especially upon the ground) may involve a risk for the vigi- 
lant animal. This risk may be too high for females suckling young, 
and -L-, he potential genetic gains may not balance the potential 
losses 
(Hamilton, 1963) for subadult males and other non adults that have 
siblings but not young of their own. It is interesting 
in this 
cont, ext1that it was only mothers and adult males who rescued 
babies 
and infants when these had been isolated by the observer. 
,: ýo one factor can be used to explain 
the presence of multimale 
co-roups 
in this species. This type of group is common to all 
mangabeys, macaques and baboons * living under a wide variety 
of cýjnditior-SS - 
'vie do not kn. ow when this group structure first 
is modified jr, Pario hamadrvas. 
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developed and for what conditions it was adaptive. The whole social 
be., --ýaviour of the animals revolves around this group structure and the 
nee, a for conformity may be a constraint against change 4ook, 197ý)- 
changes in predation pressure and the distribution of f L -L ood 
may be required to produce any major change in group composition 
and structure (other than group size) 
7.7. SUIOIARY. 
.A variety of responses 
to people and predators (jackals, dogs, 
foxes and possibly birds of prey) are described. The sighting of 
a person or mammalian predator was followed by barking and flight 
to nearest trees. if approached or chased they ascended or 
4 
re Lned treed; otherwise they descended and moved away on the 
gro-and. Flight distance varied unpredictably from 6- 200 m. 
They were constantly alert while feeding and 'false alarms' were 
frequently produced by other stimuli. Additional responýes to 
persons included hiding behind branches and up, down and sideways 
mov-: ni, Eýnts of the head and anterior parts of the body. These 
movements were used to look around obstacles; while looking at 
the observer with a clear path of vision and during vigilance be- 
haviour. In the latter two cases the animals appeared to be in 
a state of motivational conflict. Vigilance behaviour involved 
moving into a Prominent position and sitting and watching the po- 
ten-ttial predator. It was performed chiefly by adult males, who 
also engaggediW look out' behaviour (not directed at a specific 
object)5and were the least nervous animals in potentially danger- 
ous situations. Infants and babies were carried during encounters 
w -1, predators and when they wereisolated from the rest of the 
group they were rescued by adult females and adult males. Special 
caution was adopted while crossing open ground. 
The -,, rcup studied in detail became habituated to the observer (I 
while not changing its responses to other persons. During the 
course of" habituation the frequency of fleeing, vigorous barking, 
hiding, observer directed vigilance behaviour and up, down and were 
movements fell. Low intensity barkss-Lill however given, 
chief'ly by adult and subadult females. 
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These forest floor 'O. A. -mmates did not confront predators but 
escaped -r'r3m them by ascending the trees. 
Since most age-sex 
classes could detect a predator's approach, a multimale group 
liv---nz in forest does not seem to be at an advantage. It is D 
sug-ested that life in a multimale group, may be an advantage to 
rep. oductive males, since several males may be available for the 
potentially dangerous activity of vigilance behaviour and thereby 
-4rectly) protect each other's young. (iný- 
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8. I-EHAVIOUR REPERTOIRE 
!, 'acaca sylvanus has a rich and varied behaviour repertoire 
sho-.,, in, ý, - many similarities with other macaques * and other 
(I% Cerco -7); thecinae. Since there is no catalogue of behaviour patterns 
available for this species and in order to permit comparison with 
other macaques, I have described the repertoire in some detail. The 
emp'. --'asis is on describing the behaviour patterns and, where appropriate, 
the context, associated behaviour and response o. -f' other individuals. 
The dynamics of interaction between individuals (comprised and mediat- 
ed by these behaviour patterns) is analysed in subsequent chaptei-s. 
8.1. DEFINING UNITS OF BEHAVIOUR. 
Descriptioris and catalogues of behaviour patterns are cumbersome 
but essential, since behaviour patterns are the raw material of the 
ethological method (Tinbergen, 1951, Bateson, 1968). The behaviour 
pat-"I,: ýrns presented here are motor patterns or what Hinde (1970) has 
ternied 11spatio-temporal patterns of muscular contraction". They 
incl, ude, to a lesser extent, some descriptions- "in terms of the 
consequences of behaviour". Ethograms are almost always heterogenous 
in the level of description used; nevertheless the patterns are usu- 
a 
ally recognizable by other observers (Bemstein, 1970). it is first 
.A necessary to discuss the criteria on which the catalogue is based. The 
followinL: - was partly stimulated by the comments made by Altmann 
(1968). 
A 
* 2or the, behaviour pattems of other macaques see the following: 
j,,. Chance (1956), Altmann (1962), Hinde and Rowell 
(1962 
, Rowell and 
Hinde (1962), Rowell (1962), IIichael and 
(1970) and Lindburg (1971 M. fuscata, Tokuda 
(1901- 
1962) Itani (1963); 1,1. s-peciosa, Blurton Jones and Trollo e 
(1908ý, Bertrand (1969); 1. ',. nemestrina, Bobbit et al (196Z 
(1966); 
.d wit. - radiata, 
Kaufman and Rosenblum 
fascicularis, Shirek-Ellefson (1967). 
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Patterns were isolated from the continuous f low- of behav: Lou. - by, 
to cuýte (1965), attempting to divide COIIeI'V. A. "-UUM Of aCtJA. CI.. 
the animals do". If the resu';.. ting uni-'%. A. s of behaviour llaff'ect 
th- behaviour of other members of the social group, then they are 
soc--'ýI messages" (see section 8.2.1). This approach places emphasis 
on physical structure of the behaviour pattem and its communica- 
ti,. -ý: capacitoy without implying that each pattern has one function. 
St---'asaker (19607ap. 319) considered that a repertoire should be 
6 ý Rlýýann baccd on "both the natural units of behaviour A ana uDon the communi- 
catory function of the behaviour patterns as manifested by the re- 
which they evoke in other animals". Responses may, how- 
eve", vary so much with context that-1- have (with a few exceptions) 
del: --6d patterns in terms of their structure and only then given 
det,:. ils of context and responses. .1 I,, -. xed catalogues 
(based on 
bo-ý-'_L structure and functions of patterns) may hinder compari- 
sons between species (Gautier-Hion, 1971'). 
(2), 1 have pointed out when patterns were particularly rare but 
in general, behaviour patterns are included irrespective of their 
relative frequency. Items are described with variable precision 
and caution is therefore required when comparing the repertoire 
size of different species. Further study may well add new patterns 
and refine those included. Since, except during the initial phase 
of the Project, there was only one observer there could be no inter- 
observer reliability tests. It is expected, however, that other 
ob-, --rvers should have no difficulty in recognizing 
the patterns 
de f ine d. Inter-observer reliability tests should be treated 
wi+,.. h caution; a high correlation between observers may simply 
me. -, -,. -ý', _t tliey have reached agreement on where 
to interrupt the 
f1ow of 'zo-haviour and may say little aboulk. why the 'cut' was made 
where it was. This will be particularly true where continuous 
and not discrete pattems of behaviour are involved. 
N) Unless indicated to the contrary7the pattems listed are 
'discrete' (in the sense of -H-ockett 1960, quoted by Altmann, 
1967) Continuous patterns are split into smaller units at 
the -oo-j----'. - these un.. I. 4, s appeared to be most hysically dis- Ip 
tj_r, c-ýý from each other and are listed together. Con%,: ýnuous pa" 
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(e. g. the series lip-smacking face - teeth-chatter face - silent 
bared-teeth face with head flagging) often represented changes in 
intensity of a signal or response. With more infoxmation many of 
the descrete units might be classified as part of a continuous 
system. Most calls were part of a continuous system and with 
them problems of analysis were particularly accute. 
(4) Pattems are divided into those which are communicative (with 
direct social significance) and those which were not. Some of the 
latter (e. g. drinking and feeding) did convey info=ation to other 
individUal8 but this was of a different sort to. that carried by the 
communicative patteins. 
(5) Patterns are generally pbysically distinct in the sense that 
an act was either one pattern or another; it couldn't be both. 
(This criteria is violated in a few instances). 
Pattern8 could occur at the 8aMe tiMe e. g. '8exual pre8entatioul 
and 'look at'. Such combinations are not themselves considered as 
separate patterns . Some combinations are however physically im- 
possible e. g. 'face to object's anogenital area' andImove towards'. 
When two patterns appeared in combination this did not mean that 
they started and finished simultaneously. Two patterns whioh 
always occurred simultaneously would be recorded as one pattern 
and not two. 
Altmann (1962,1965) attempted to "obtain a complete catalogue 
of mutually exclusive socially siguificant behaviour pattenw". 
"Such that one , and only one , of them must occur at each 
trial in 
evary social interaction". While highly desirable for stochastios 
this aim ia olearly unobtainable. Pattems last for variable 
lengths of time and must in some oases overlap. e. g. Altmann's 
$presents to' must often coinoide with 'looks at'. With a detail- 
ed catalogue an animal would only rarely be perfoxming one pattem. 
(7) patterns are described in terms of the monkey who made the 
action and not the monkey who received it. 
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(8) Some patterns were brief (e. g. look at) while others were more 
lengthy (e. g. grooming). No acoount is taken of this in their in- 
clusion in the catalogue. 
(9) Constellations of behaviour patterns such as 'mounting' have 
been split Up into their discrete component patterns. The extent 
to which these patterns were put together often represented differ- 
ences of intensity. 
8.2. 
- 
PHYSICALLY DISTINCT PATTERNS OF BEHAVIOUR WHICH ARE THOUGBT TO 
BE COY"ICATIVE. 
Introduction. 
These pattenis are thought to be communicative in the sense 
that they probably directly influenced the behaviour of other indi- 
viduals. Evidence that this may be so will be found in subsequent 
sections but it was not my aim to analyse in depth the sequence of 
patterns used in communication. My aim was to describe the major 
components of behaviour and to analyse the behaviour within a group, 
chiefly in terms of the frequency with which these patterns (or 
constellations of them) were used between individuals. Whe re re- 
cording techniques have probably not unduly biased the data the 
distribution of the patterns (or constellations of them) is given 
in subsequent chapters. It would be pedantic to insist that all 
motor patterns should be tested empirically to discover their mean- 
ing before any analysis based on them was carried out. Such an 
approach would ignore the considerable qualitative evidence 
(and 
the more limited quantitative evidence) of their importance in the 
communication of macaques and other primates. It would also assume 
that the techniques available for such an, analysis (e. g. a stochas- 
tic approach based on Markov chains 
(Altmann 
, 1965)) are satisfactory 
in their application and interpretation. For instance, most Markov 
analyses of inter-individual transitions of bebaviour assume 
that 
intra-individual transitions do not confound the analysis. If any 
inter-individual transition is found to occur significantly more than 
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chance then it is ascribed to the patterns having a communicatory 
function between animals. The reverse applies when intra-individual 
transitions are examined in a social situation (Slater and Ollason, 
1972). Many studies ignore the context of the signalling and assume 
that interaction within a group is based on dyads. This is Often 
the case but there will be many instances in which the presence 
or absence of a third individual modifies the behaviour of dyads. 
To facilitate interpretation authors often remove the 'noise' 
from the system by omitting the rarer transitions. It is easy 
to think of cases of relatively rare behaviour patterns which are 
nevertheless extremely important. Some transitions between be- 
haviour patterns are used in subsequent chapters; the techniques 
used and their limitations are discussed in section 93 . They 
provide evidence for the communicative function of some of the 
patterns discussed here. 
It is useful to include in any behaviour repertoire a descrip- 
tion of the behavioural context(s) (stimulus situations-, types of 
interaction) in which each pattern was observed. Context may be 
defined in terms of the underlying motivation or with respect to 
the characteristics of the social interactions in which the pattern 
occurred. Some patterns clearly do indicate the motivational 
state of the animal giving the gesture but, as with investigating 
the communicatory function of motor patterns, special techniques 
of data collection and analysis are required before behaviour 
sequences can be used to indicate underlying 'motivational systems' 
In the following, context is chiefly defined in the second sense by 
giving typical examples of the interactions in which the pattern was 
seen. These examples are not intended to be exhaustive. I have 
intentionally not defined context in terms of a formal list of 
'stimulus situations' (Struhsaker, 1967b). Many social interac- 
tions included several different types of behaviour (e. g. maternal 
and agonistic) and behaviour patterns occurring in such interactions 
could legitimately be classified as occurring in any of these. There 
is also a danger of circularity; the patterns themselves contribute 
to the behaviour that enables one to classify an interaction as in- 
cluding, for instance, agonistic or sexual behaviour. In the follow- 
ing I have therefore placed the emphasis upon how the patterns were 
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used in different types of interaction. Notes on the responses of 
the monkey receiving the behaviour pattem are also given. Again 
these are not intended to be exhaustive and generally only examples 
of the most frequent responses are listed. 
To be concise I will use I subject I to describe the animal perform- 
ing the behaviour and 'object' to de8Cribe the animal to which this 
behaviour was directed or the animal which appeared to respond. 
Each pattem is listed under the headings of description (D), 
context (C) and response (R). Where respon8es varied with con- 
text and with variation8 in the structure of pattems the corres- 
ponding sections are linked using Roman numerals. Almost all age- 
sex classes were, at one time or anotber, seen to give most patte=s. 
Patterns are listed in table 8.1and Some ctre illusýraýý in 4e plaies 
in 4kis and Aer ckapters. 
8.2.2. Movement of one animal relative to anotber. 
These patterns resulted in a change of distance between indi- 
viduals. Most were accompanied by other patterns. 
(1) move to. 
D. Subject approached object by any of the patterns of locomotion- 
Accompanied by a varietY Of facial eXpre8sions- When associated 
with flight of the object and the approach continued this was scored 
as chase. 
C. Almost evexy context. 
R. Responses ineludedmove away from, pxesent, igaore, look at, most 
expressions, cradle and many others. 
(2) Move from.. 
Converse of (1). 
C Almost every context. Frequently the last behaviour pattera in 
a social interaction. During agonistic behaviour this was usually 
accompanied by the staring bared-teeth scivam 
face, the teeth-chatter 
face or the lip-smack face. 
R. Frequently no response o Responses included move 
to, followl look 
at, staring open-mouthed pout-face, 
teeth-chatter face, 
T I I,,,, .---, .1. T, - ", r ýý, "' WHICH ARJI., J, 'ý " TLY - P-1-1 .,. ) , I"=T11 B. '-, IIP. VIOT, -', 
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Movement of one animal relative to another. 
1. , --, Ove to 
2.1', --ove f rom 
3. T, -Ove near 4. Intention movement away from 
5. Turn away from (avoid) 
6. Wait for 
7. Follow 
See also 89,90* 
The orientation of one animal to another. 
8. Sit by side 
9. Sit sideways 
10. Sit facing 
11. Stand by side or behind 
12. Stand sideways 
13. Stand facing 
14. Lay down infront 
15. Sit in lap 
16. Sit behind 
See also 17. 
Sexual behaviour. 
17. Present 
18. Head bob/head duck 
19. Face to object's ano-genital area 
20. Hand to object's ano-genital area 
21. Push on shoulder or side 
22. Hands on waist 
23. G'rip hind legs 
24. Pelvic thrusts 
Iountee reaches back 25.1% 
26. Lountee grips hind leg of mounter 
See also 6,7,16,75,76,85. 
Yaternal bý, ehaviour and other interactions involving babies and 
infants. 
27. Dorsal embrace gesture 
98. Clin,, to dorsal surface 
29. Cling incompletely t6 dorsal surface 
3-orS, 'V ai: i d on 
-'revent clinging to dorsal surface 
32. Ventral embrace gesture 
33. Hold to ventram 
34. Cling to ventral surface 
35. incompletely to ventral surface 
36. Cradle 
37. On nipple 
38.11,. anipulate nipple with fingers 
39. Prevent suckling or manipulation of nipples 
40. Restrain 
41. Shake 
42. Touch, grab, pull, push, hold 
43. Lift 
44. Pull by t2dghs (belindnd-lifting) 
45. Pull by arms 
c 
See also 5,7,58ý 59, 
83,84y 86,87,88. 
72,75,76,77,78,79,82, 
Other non-agonistic behaviour. 
46. Allogrooming 
47. Solicitation for allogroom-ing 
48. Ventral-ventral embrace (hug , ging) 49. Ventral-dorsal embrace 
- under belly/arm over back 50. L r,, ý 51. around back, shoulders or waist', 
52. In contact 
53. Face to head 
5, -'+ - Head-f lagging 55. Ignore 
56. Look at 
57. Look from 
58. Look for (searcla) 
59. Play 
60. Hmd to own ano-genital area 
61. Tree-shaking 
See also 42,75,76,77,79. 
,,,., c-o. -. istic behaxiour. 
62. Look apprehensively towards 
63. Stand rirgidly 
64. Lunge 
65. Crouch 
66. ý. ttack 
67. Bend face towards back 
See also 4,17,22,23,24,25,26,48,50,56,57, 
70,71,72,73,74,75,76,81y 82,83,84. 
p-xp. ressior. s . 
C 'Relaxed OC). I -ace 
,, "art 
face 69. -ýk, 
Calls. 
70. Tense-mouthed face (stare) 
71. Staring open-mouthed face 
72. Staring open-mouthed pout face 
73. Staring open-mouthed pant face 
74. Staring bared-teeth scream face 
75. Lip-smacking face 
76. Teeth-chat+%Ipr face 
77. Silent bared-teeth face 
78. Bared teeth-gecker face 















D. Subject locomoted near the object but without approaching it 
directly. Usually not accompanied by any specific facial expression. 
C. Seen during travel-feeding when one monkey moved near another 
(and sometimes sat near it) without approaohing it direotly (responses 
(i) and (ii)) or during periods of non-agonistic behaviour (responses 
(i) and (iii)), 
Ro (i) Look at, igaore, teethchatter,, , 
(ii) look apprehezwively, 
intention movement away from, move from, staring open-mouthed pout 
face, tense-mouthed face, move to, staring open-mouthed face. (ii) 
Move to, solicit allogrooming. 
Intention movement awav from. 
D. Standing or sitting subject leant away from object sometimes 
lifting a forelimb f rom the ground or standing if previously seated. 
Usually accompaaied by look at, look apprehensively at or look f rom. 
C. A variety of situations during which a monkey did one of the 
following to the subject: move to, move near, look at, ten8e-mouthed 
face, staring open-mouthed face, staring open-mouthed pout face. 
Also seen in situations when one might judge from the flexing of 
the objec-es body that a threat was imminent. Frequent situations 
included a higher ranking 11 sitting near or looking at the 
subject, or a mother looking towards a juvenile or subadult female 
who was touching bar baby. 
R. Ignore, staring open-mouthed pout face, look at, staring open- 
mouthed face., tense-mouthed face, 3-ip-smaok face, teeth-chatter face, 
move to. 
Tum away from; avoid. 
D. Subject turned its back on and sometimes moved away from the 
object. This was not accompanied by any of the typical signs of 
fear e. g. look apprehensively towards and the'staring bared-teeth 
scream face. SL->e addendurvi p 272. 
155. 
C. Monkeys seated cradling a baby sometimes avoided others as they 
approached and attempted to look at or touch the baby. It frequently 
teminated such interactions. 
Follow, look at, move to. 
Wait for* 
D. (i) Subject waited until object had finished an aotion which it 
then perfoxmed. (ii) Subject moving away from object paused (usu- 
ally looking at the object) while the latter moved towards or near it. 
Once the object was closer the subject moved away from the object and 
may be waited again. 
C. (i) Seen at drinking and feeding positions. (ii) Seen in con- 
sort pairs; the female frequently waiting for the male and thus being 
(in the immediate sense at least) responsible for keeping the pair 
together, 
move to; move near; igaore, 
Follow, 
D. Subject kept close behind object or moved along some distance 
behind it (usually along the same route) with its behaviour clearly 
orientated towards the object. (This differed from chaze in which 
the leading monkey was escaping)* 
0. Babies and infants frequently followed their mother or another 
animal (responses (i) and (iv)); monkeys followed others that carried 
babies and infants; mothers followed others that carried their babies 
(responses (ii) and (iv)); consorting monkeys followed each other 
(response (iii)). 
R. (i) Dorsal or ventral embrace, pull. (ii) tense-mouthed face, 
staring open-mouthed pout face. (iii) sexual behaviour. 
(iv) wait 
for, move to. 
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8.2-3. The orientation of one an4mal to anothar. 
These pattems followed the approach of the subject to another 
and preceded more complex and, in many cases, non-agonistic behaviour. 
There was a continuous series of orientation postures but it was con. 
venient to single out those described below. Most of the patterns 
were unstereotyped; presentation and the pattems used to 80liCit 
grooming were exceptions and were major social signals (they are 
described in later sections). The remaining patterns often did 
not produce a noticeable response from the object, but probably serv- 
ed nevertheless to position the subject for further interaction and 
so indicated its mood and intentions to the object. 
(8) Sit by side. 
D. Subject sat by side of object either in contact or within 
touching distance. 
C. Many non-agonistia situations e. g. a baby or infant sitting near 
its mother; monkeys sitting by otbers in possession of a baby and 
vice versa; subject approached a resting monkey and sat near it. 
Look at, ignore, avoid, solicit allogrooming, allogmom, pull, 
teeth-ohatter face. 
(9) Sit sideways, 
D. Subject sat with its side towards the objectqeitber directly 
in front of it or to one side. The distance between them varied 
with the subject sometimes sitting more or less in the object's 
lap or out of reach. The object was usually, but not always, 
seated. (An intermediate between this and stand sideways was 
crouching sideways to the object). 
Males carrying babies dorsally to other males often took up 
this position. 
R. Look at; touch or mouth the baby or infant on the subject'.. s 
back; ignore, teeth-chatter face. 
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(10) Sit facLm. 
D. Subject sat facing and within touching distance of the object. 
(Excluded ventral - ventral embrace). 
C. Frequently seen in interactions involving babies and infants. 
e. g. subject carrying one on its back sat facing the object; subject 
with baby to its chest or in its lap sat facing the object; or in 
equivalent situations when subject without a baby approach an object 
with one. Also seen for instance when subject approached object and 
sat facing it before initiating play. A version of this posture was 
used. to solicit 4logrooming. 
R. Look at, solicit allogrooming, allogroom, touch or pull baby 
carried by subject, staring open-mouthed pout face, tense-mouthed 
face, teeth-abatter face. 
Stand by side or behind. 
D. Subject stood by side of or behind the object either in contact 
or within touching distance. Usually accompanied by looking at the 
object. 
C. Typically seen when subject approached an object seated with a 
baby or infant (response (i)) or when a male approached a female as 
part of a sexual sequence (response (ii)). 
R. (i) Look at, move away from, avoid, staring open-mouthed pout 
face, tense-mouthed face, igaore; (ii) present, look at. 
(12) Stand sideways. 
D. Subject stood with its side towards the object either directly 
infront of it or to one side. The distance between them varied 
from in contact to out of ams reach. In contrast to presentation, 
the subject's behind was not noticeably directed at the objeot. 
Usually accompanied by looking at the object. 
C. Sometimes seen when a monkey (not a mother) carrying a baby 
or infant approached another. 
R. Look at, ignore, staring ol>en-mouthed pout face, tense-mouthed 
face, pull or touch the baby carried by the subjeot. 
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03) Stand facing. 
Subject stood facing the object. 
varied oonsiderably. 
The distance between them 
C. (i) Often followed or accompanied the subject receiving or giving 
threatening gestures. For instanoe, after fleeing a monkey would 
frequently turn and face the object screaming and giving the staring 
bared-teeth face. (ii) Preceding non-agonistic interaction, such as 
when a subject carrying a baby or infant approached the object or 
vice versa. Monkeys approaching in this fashion were, however, 
sometimes threatened. 
R. Look at, ignore, move to, staring open-moutbed pout face, tense- 
mouthed face, teeth-chatter face. 
(14) Lay down infront. 
D. Subject lay down (on one side with legs outstretched or on 
ventrum with leg8 drawn under the body) infront of and within aims 
reach of the object. I 
One of the pattezus used to solicit allogrooming. 
R. See behaviour pattern No. 47. 
(15) Sit in laP. 
D. Subject sat in the lap of the object looking away from the 
latter. They were in dorso-ventral conýact. 
C. Frequently followed an approach by a subject carrying a baby 
or infant (usually dorsally) to a seated object. Often preceded 
by standing sideways or presenting. Sometimes accompanied by the 
subject handling the object's genitalia. 
R. Ventral-doraal embrace; teetla chatter face , bend face 
towards 
back (with or without mouthing fur), touoh, pu. 11 or mouth the baby 
on the subjeot'8 baek. 
Sit behind. 
D. Subject sat behind a seated, presenting or othervise standing 
monkey. With a seated object they were therefore 
in a dorso-ventral 
position. 
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C-W During seated mountings when subject sat behind a standing or 
presenting object. (ii) when subject sat behind a female and examin- 
ed her ano-genital area. (iii) When a subject sat behind a monkey 
carry-ing a baby or infant on its back. In this case it was frequently 
followed by ventral-dorsal embrace. 
R. In most cases the object monkey maintained its Position and the 
subject made the next move. Sometimes, for instance during inspee- 
tions of a female's anogenital area, the object moved from the sub- 
jeet. 
8.2.4. Sexual behaviour. 
Seýual behaviour is defined (section as courtship, 
copulation and m-q turbation. In addition to ocourring during 
sexual behaviour many of the following patterns were incorporated 
into 'genital displays'. These were important components of 
agonistic behaviour and the behaviour between babies, infants and 
older animalalboth between and within the sexes. Where it is im- 
portant to distinguish between the use of a pattem in sexual and 
non-sexual situationsrthe patterns are qualified acoordingly. 
(5ee- plo&es 8 -1 and 9- 2) 
Present. 
D. The subject stood stiffly (either infront of or to the side of 
the object) and with its behind turaed towards the object. Often 
accompanied by looking at the object and sometimes by backing up 
towards it. 
C. (i) Posture used by a female to solicit copulation following an 
approach to a male. Females also presented if approached by males. 
Usually followed by the male inspecting the female's genitalia and 
mounting. 
Examples of the use of this pattern in non-seXUal situations in- 
oluded: (ii) Following an approach by the subject to a social inter- 
action (e. g. a mother and baby, males and baby). Here presenting 
Was seen With or without the subject receiving a threat and was often 
accompanied by the teeth-chatter face. 




PLATE 8.1 . SEXUAL BEHAVIOUR 
(a) A subadult male sits behind a swollen adult female and touches 
and looks at her swelling. (SM1, AF3, group 6). 
(b) An adult male starts to mount an adult female by placing his 
hands on her waist. 
b 
(c) An adult female runs from an adult male in response to him 
touching her swelling. (AM1, AF1, group 6). 
a, 6 
-; f_,,... jS' 
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PLATE 8.2. SEXUAL BEHAVIOUR SEQUENCE 
A series showing part of a consort sequence between an adult male 
and adult female. The sequence starts (0 mins. ) with the female 
approaching and presenting. He examines her genitalia and (at 4 mins. ) 
they copulate. He leaves and she follows. At 22 mins. she presents and 
starts to groom him. She presents again (25 mins ) and he grooms her 
(a). She presents at 37 mins., he inspects her 
ýb), 
she grooms him 
(c and d) and later they rest in contact (e). At 40 mins. he turns, 
she presents (f), he copulates with ejaculation (g); she reaches back 
and jabbers. On dismounting they rest in contact (h). Subsequently 
sbe grooms him briefly several times, presents again, is ignored and 
leaves him at 53 mins. He follows and they rejoin the group and move 











PLATE 8.2.3EXUAL BEHAVIOUR S&ZUE', NC-",, ' 
A series showing part of a consort sequence between an adult male 
and adult female. The sequence starts (0 mins. ) with the female 
approaching and presenting. He examines her genitalia and (at 4 mins. ) 
they copulate. He leaves and she follows. At 22 mins. she presents and 
starts to groom him. She presents again (25 mins ) and be grooms her 
(a). She presents at 37 mins., he inspects her 
ýb), 
she grooms him 
(c and d) and later they rest in contact (e). At 40 mins. he turns, 
she presents (f), he copulates with ejaculation (g); she reaches back 
and jabbers. On dismounting they rest in contact (h). Subsequently 
she grooms him briefly several times, presents again, is ignored and 
leaves him at 53 mins. He follows and they rejoin the group and move 
independently 74 mins. after the sequence started. 
c 
f 
PLATE 8.3_. ALLOGROOMING 
A subadult male grooms an adult female. She 
leans forwards to facilitate the grooming Of 
the back of her head. (SM19 AF6, group 6). 
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threato chase or to the object moving to or near the subject without 
threatening it. (iv) The subject7having been involved in an agonistio 
interaction with anotherapproached the object (often not involved in 
the interaction) and presented. Such sequences were frequently follow- 
ed by the presenter grooming the object and/or they developed into 
protected threat sequences. (v) Following the subject threatening 
the object9the subject sometimes piesented to the latter which mount- 
ed it. (vi) Subject carrying a baby dorsallyapproacbed object and 
presented. 
R. Ignore, move from, move to, sit behind, stand by side, or behind, 
place face to anogenital area, touch anogenital area with hand, mount- 
ing sequences, allogrooming, look at. 
Presentation by younger animals (infants and juveniles) Was often 
followed by a seated mounting. In this the subject 8at behind the 
object, placed its hands on the latter's waist, bent its face down 
to its back and sometimes mouthed the fur on its back. This was 
seen in most circumstances whom non-sexual mountinge were expected 
and seemed to be chiefly related to the relative size of the partici- 
Pants. Females as well as males assumed the mounter's role. 
(18) Head bolblhead duck. 
D. Subject. half presenting to object, or more or less facing it 9 
looked at it and bobbed its head up and down* ^. (Excluded up, down 
and sideways movements). 
C. A rarely seen posture that sometimes was given by a female to 
her consortlapparently instead of a Presentation. 
Rio - 
Face to obJect's ano-genital area. 
D. Subject placed face towards the ano-genital ax-ea of a standing 
or sitting monkey or sat infroAt of it and bent down into its groin. 
C. (i) A frequent component of courtship. Given by the male to the 
female after an approach by either partner or presentation by the fe- 
male. The male typically placed his nose close to the genitalia or 
remained some way off and looked at her behind. In the fomer situ- 
ation it was often preceded or accompanied by the male placing his 
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hands on the female's ramp. Presumably both visual and olfactory 
stimuli were examined; within the space of a few minutes males 80Me- 
times made a close examination of both swollen and non-swollen females. 
Females and young animals occasionally examined swellings. (ii) This 
pattern invariably accompanied the behind-lifting of babies and in- 
fants. The subject usually teethý-chattered (or less frequently 
lip-smacked) at the object's behind. Under these circumstances 
they did not usually appear to be simply examining visual and ol- 
factory stimuli. (iii) Also seen in response to presentation in 
many of the non-oourtship situations listed earlier. (iv) In re- 
sponae to a sitting or standing monkey outwith any of the above 
situations e. g. during play and by infants and juveniles who did 
this to each other or to a baby or infant that was suckling. (V) 
When males were sitting facing each other and interacting over a 
baby, one male (invariably the subordinate) occasionally bent its 
face down to the other's groin. 
(20) Hand to object's ano-genital area. 
D. Subject touched or manipulated object's ano-genital area. 
C. (i) Frequently accompanied face to object's ano-genital area. 
For instance a male sitting behind a female often placed his hands 
on either side of her swelling or to her genitalia and than brought 
his face close. A standing male often raised one hand to the ano- 
genital area while looking at this. (ii) Accompanied reaching 
back by a mountee during mounting. (iii) During interactions 
between males and babies one male (invariably the subordinate) 
placed its hand into the other's groin. (iv) Subadult and juvenile 
females manipulated the penis of an infant or baby while sitting 
with him and his mother5or between bouts of play. 
R. Presenb , move from, 
Io ok at , groom , si-O nd SFi 
I 
Push on shoulder or side. 
D. SubJeot (male) approaohed a seated female and pushed it with 
one hand or gripped the fur on the femalel, s baok and pulled her 
to bar feet. 
C. Pattern used by a male to get a swollen female to stand)u8u- 
ally. followed by examination of her ano-genital area. 
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Ignore, lean to one side and slightly lift the behind, stand 
up, look at, present. 
(22) Hands on waist. 
D. Subject, standing or sitting behind standing objectplaced its 
hands on either side of the object's body. 
C. Important component of mounting and it was usually followed 
by the subject gripping the hind legs of the object. Incomplete 
mounts were recorded when the latter did not occur. *Seen also in 
seated mountings. 
R. Stand still, present, look at, move from. 
(23) Grip hind legs. 
D. As the subject climbed onto the object's back to assume the 
copulation position it gripped the'object behind the Imee first 
with one foot and then-the other. The subject was then said to 
be mounted upon the object. 
Seen in all except aeated mountings. (i) It occurred there- 
fore in all the situations listed under 'present I. Mounts between 
males and females thought to be accompanied by intromission were 
recorded as copulation. Some mounts were achieved without gripp- 
ing the hind legs of the partner; infants, for instance when mount- 
ing adult animalsalmost assumed the dorsal carriage position. 
(ii) Occasionally mounting was not preceded by presentation. One 
male sometimes ran to and mounted another while the latter was not 
presenting. Seated animals were occasionally mounted. Younting 
was accompanied by pelvic thrustsp bending the face towards the 
back of the partner and mouthing its fur, lip-smack and teeth- 
chatter faces. d 
R. Stand still, move from, look at, teeth-chatter. 
(24) Pelvic thrusts. 
D. Subject mounted on object gave rhythmic dorso-ventral movements 
of the pelvis. Some copulations were accompanied by ejaculation. 
-*I reFer to +ýese OLS 
'COMPIefe WMh' when -Lý is ýecezuj 
to speciFcalIj ctisfinquisk iýervi from Ise at eý MO Lk RýSl P 
163. 
C. During all except seated mountings. 
R. Look at, teeth-chatter face, move from, mountee reaches back, 
jabber call. 
(25) Mountee reaches back. 
D. While mounted by another animalythe subject reached around 
towards the mounter's bind leg or towards its own ano-genital area 
or that of the mounter. The hand passed either outside or inside 
the thigh and the subject's head was bent around towards the object. 
0. All mounting situations including seated mountings. With com- 
plete mountings it was usually only given once pelvic thrusts had 
started. 
R. Look at, teeth-chatter face, mounting continues. 
(26) 11,, ountee gri-Ps hind leg of mounter. 
D. Subject being mounted reached around and gripped the mounter's 
leg at the level of the knee or lower leg. Subject's head was bent 
towards the object. With seated mountings the subject occasionally 
gripped the mounter on the arm. 
C. Seen particularly during copulations but also in other mounts. 
Often followed 1mountee reaches backland was accompanied by the teeth- 
chatter face. 
R. Look at, dismount, mounting continues. 
8.2-5. Maternal behaviour and other interactions involving babies 
and infants. 
1,1ost of these patterns were important components of maternal 
care and were also used during female and male care sequences. 
Some patterns (e. g. pull by thighs, pull by a1w, shake) were 
not components of maternaI care and were directed at babies and 
infants by older animals. ft 
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(27) Dorsal embrace gesture. 
A complex of postures that are grouped together because they 
were all followed by the object approaching the subject and climbing 
onto its back. Variations included: (i) Subject stood with its 
behind towards the object and looked at it over its shoulder. (ii) 
As (i) but accompanied by the subject teeth-chattering (sometimes 
lip-smacking) and slightly lowering its rear or backing towards the 
object. (iii) Subject crouched completely and looked over its 
shoulder at the object and teeth-chattered. (iv) Seated subject 
went into a crouched position as (iii). (v) Standing subject 
touchdd the object. (vi) Subject pushed or pulled the object 
onto its back. 
C. Given only to babies or infants to induce them to cling 





(vi) can be considered as a series 
showing increased intensity. If posture (i) failed then a subject 
frequently tried (ii) and so on. (vi) was also seen when an object 
that was being carried started to slip off the subject's back. 
R. Move to, cling dorsally, ignore. 
(28) Cling to dorsal surface. 
D. Subject clung to the object's dorsal surface. When the object 
was standing then the subject held on well forwards lying over the 
object's shoulders and chest and gripped its fur with its hands and 
feet. The head was held to Pne side, the face looking over one of 
the object's shoulders. As the object sat, or if the subject clung 
to a monkey already sitting, then the subject often slid down its back 
and rested its feet on the ground, still keeping a hold of its fur 
with the fingers. As the object stood)the subject pulled itself 
forwards int. o the position described above. 
0. Babies and infants clung to"the dorsal surface of other Animals 
in a variety of situations described elsewhere. When the object 
stood or moved with the subject clinging in this or any of the 
other ways subsequently describedthen this was recorded as the 
, subject being carried. 
Babies clinging dorsally sometimes gave 
the purr call. 
(Excluded ventral-dorsai embrace). 
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R. Carry, stand or sit with subject on back, prevent dorsal clinging, 
teeth-ohatter and lip--smack faces, look at. 
(29) Cling incompletely to dorsal surface. 
D. Subject clung to object in one of several variations of the 
posture just described. (i) Subject held on over the ramp or middle- 
backv head facing the object's anterior or posterior. (ii) SubJeot 
sat on the object's rump 'Jockey style'. (iii) Subject clung onto 
the fur on the object's limbs and hung down tbeseleither the correct 
way up or upside down. 
Seen chiefly in young babies that had just started to cling 
dorsally. 
R. Object ignored this and kept carrying the subject; object stopped 
moving and pushed the subject onto its back or pulled it to its ventrum; 
prevent clinging to the dorsal surface. 
(30) Sit or stand on,. 
D. Subject sat or stood on the shoulders, back, head or side of the 
object or climbed over it. 
C. Seen when babies and infants climbed over their motbers and other 
animals. 
R. Igaore, look at, pull, teeth-chatter and lip-smack faces. 
Prevent clinging to dorsal surface. 
D. Subject prevented the object f rom clinging to it by turning 
towards it and pulling it from its body, by rolling over or by 
shaking itself. 
C. Compared with the numerous occasions on which babies and infants 
were carried this was rarely seen. Occurred sometimes immediately 
- after the start of dorsal clinging,, or if an infant or older baby 
clinging to its mother's back had persistently (and inspite of 
numerous attempts to stop it) tried to reach over bar shoulder 
to the nipple* 
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R. Object ceased to cling dorsally, move from, soream. 
(32) Ventral embrace gesture. 
D. Subject cupped its hand around the object's back and pulled it 
ventr= first, towards its own ventr=. 
C. A brief gesture used by a monkey carrying or sitting with a 
baby to induce it to cling ventrally. Seen when the subject moved, 
got up, changed from walking to running, jumped or if the baby re- 
laxed its grip while being carried. If the baby was sitting some 
way away this action was preceded by a sweeping action with the hand 
or the baby might be partially picked up and pulled into the correct 
position for this gesture. A variation was used to pull the baby 
forwards if it clung (ventrally) in too posterior a position. 
R. Cling to ventral surface, cling incompletely to ventral surface. 
(33) Hold to ventrum. 
D. An extension of the previous gesture. In this case thO 8ub- 
ject kept its hand applied to'tbe object's back and held it up to 
its own ventrum. 
C. Neonates were supported in this fashion if they clung only with 
their fore limbs or not at all. Babies were also -supported in this 
way when the subject jumped, descended f rom a tree or ran swiftly oil 
the ground. The subject progressed with a three legged gait. 
(Juven- 
iles sometimes held the baby incorrectly using a hand across the neck. 
In these cases the baby 's feet or behind dxagged on the ground). 
R. Sometimes followed by cling to ventral surface. 
(34) Cling to ventral surface. 
D. Subject held onto the object's ventr=. With a standing objectý 
the subject held on well forwards with its head forwards, body slung 
beneath the object's chest in ventral-ventral contact, and its hands 
and feet gripping the fur on the object's flanks. As the object sat, 
or if the subject clung to a monkey already sitting, then the subject 
often slid down the object's chest and rested in its lap still 
keeping 
a hold on its fur with its hands. 
(Excluded ventral-ventral embrace). 
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The typical way in which young babies clung to. another monkey. 
R. Carry, relaxation of clinging was followed ' 
by ventral embrace 
gesture or hold, cradle, look at, teeth-chatter face. 
(35) Cling incompletely to ventral surface. 
D. Subject (always a baby) hung down by its fore limbs only from 
the ventral surface of the object; its feet or behind touching the 
ground or waving about. Frequently only one foot was held free. 
C. Usually seen when young babies were being carried by their 
mothers or very occasionally when carried by JUVenile8 Who could 
not support them adequately. 
Ventral embrace gesture, hold to ventrumý 
(36) Cradle. 
D. Subject sitting with a baby or infant in its lap -supported it 
with one or both hands across the baby's back, back of head, neck or 
chest. 
Seen in almost every 81tUation where a baby or infant sat in 
another Is lap. The cradle was particularly used when the baby was 
asleep or dozing. The one-handed cradle was frequently used by a 
feeding monkey. The pattern is clo sely related to the ventral em- 
brace gestuxe and the latter often followed cradling. 
R. NO specific response noted. 
(37) On nipple. 
D. Baby or infant held nipple in mouth. Attempt to hold nipple- 
in mouth was also recorded. Only one nipple was used at a time. 
It was impossible to tell whether an animal on the nipple was getting 
milk. 
C. With one exception babies and infants were only seen on their 
mother's nipples (i. e. they were consistent in who they sucked from). 
The exception involved an orphaned infant on the nipple of a female 
that bad a baby. Mothers and offspring'often sat with their eyes 
closed and the babies frequently appeared to be asleep. The nipple 
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was taken in various ways: (i) Simply sitting inf ront of the mother. 
(ii) Lying down beside her. (iii) Squirming under the mother, lift- 
ing her arm out of the way. (iv) Leaning over her shoulder (when 
carried dorsally). On the nipple was frequently preceded by manual 
manipulation of the nipple. 
R. Permitted suckling, craýle, move from, prevent suckling, prevent 
dorsal carriage, staring open-mouthed pout face. 
(38) Manipulate-nipple with fingers. 
D. Subject, touched, held, pulled or twisted the object's nipple 
wi. h its fingers. Attem2t to-manipulate nipple with fingers was 
also recorded. 
C. Seen when a baby or infant was sitting with its mother who was 
-sitting, standing or lying and frequently allogrooming. When a mother 
was lying on her belly, the subject tried to push its hand under her 
body towards the nipple or swung under the branch and attempted to 
reach it while hanging unde r its mother. 
R. Ignore, move from, staring open-mouthed pout face, attack, ten-se- 
mouthed face. 
(39) Prevent suckling or manipulation of nipples. 
D. Mothers used various techniques to prevent or stop their babies 
and infants from suckling or manipulating their nipples. Some of 
these patterns are listed elsewhere but are collected here because 
of their similar function in this instance. (i) Pushed away with 
hand or foream. (ii) Rolled onto chest or covered nipples with 
arms. (iii) Bit or pinched the ob ject's fingers or toes. (iv) 
Looked at, staring open-mouthed pout face, tense-mouthed face. 
C. Seen when object was with its mother (who was perhaps feeding 
or allogrooming) and attempting to get to her nipples. For instance 
a baby clinging dorsally to its mother and leaning over her shoulder 
in an attempt to manipulate or suckle the nipples, was pushed up 
with the forearm, mildly threatened or bitten. An object 
that sat infront of its mother and tried to suckle was sometimes 
pushed away. 
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R. Cease to suckle or manipulate nipples, looked at, move from, 
scream, gecker, chup-cheep, bared-teeth geoker face, staring bared- 
teeth scream face. 
(40) Restrain. 
D. Subject held onto a baby (usually around its waist using both 
hands) to prevent it moving away. 
C. Seen when a young baby attempted to crawl away from another 
animal. Mothers also held onto their babies to prevent other 
monkeys f rom. carx7ing them away. 
R. No specific response noted. 
(41 ) Shake . 
D. Subject holding a baby in its hands shook it up and down vigorously 
or a subject carrying a baby dorsally 8hook it by vigorously flexing and 
straightening its legs and shaking its head. 
A male seated with a baby in its lap (with or without others 
sitting with it) would occasionally 
, 
bend down towards the baby and 
shake it. Sometimes the baby was held up in the air. (ii) A male 
carrying a baby would stop (for no apparent reason) and then shake 
it. In both circumstances shaking was accompanied by teeth- chatte ring 
either at the baby, to another monkey seated with it or not directly at 
any other animal. This behaviour pattem was infrequently seen. 
R. Teeth-chatter face; squeaks;, usually no specific response noted. 
(42) Touch, grab, -pull, push, holdl. 
D. Subject put its band to the object in one of the above ways. 
Attempt to touch, grab, pull, Push, hold was also recorded. (Excluded 
fighting and other patterns more specifically defined). 
0. These patterns were recorded in a variety of (by definition) non- 
agonistio situations. Examples included: (i) Subject approached a 
mother with baby, stood by bar, looked at the baby and touched it 
briefly or held onto it gently for some time. (ii) An approach as 
(i) was followed by the subject grasping the object by a limb and 
pulling it vigorously. This was usually accompanied by the rvlaxed 
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open-mouthed face and often followed by the subject and object playing. 
In these cases the subject was almost always a subadult or juvenile 
female and their approach frequently followed vigorous screaming by 
an infant or baby which was being prevented from suckling. (iii) 
Subject sitting near object, simply rested its hand on the others 
leg, knee or back. (iv) Used during allogrooming to move the 
groomee into a new position so that another part of the body could 
be groomed. (v) Babies sitting with older animal8 often held onto 
their fur. (vi) When the subject approached an object being carried 
dorsally and reached and touched it. Following this the object some- 
times jumped off. A baby was sometimes removed from the subject's or 
another's back by pulling it off. (vii) Male8 allogrooming and with 
a baby seated near themfrequently reached out and grabbed hold of 
the baby. pulling it between themselves. 
. 
This SOMOtiM88 followed 
the baby squeaking or screaming. 
R. Ignore, look at, relaxed open-mouthed face, play, move from, 
cease to cling dorsally. When these patterns were directed at a 
baby or infant with its mother then she sometimes responded by 
threatening or attacking the subject. 
(43) Lift. 
D. Subject lifted the object by placing two lumda around its 
waist, by putting one hand under the groin and the other under 
the neck or upper arm; or by scooping it up with one haad placed 
under its belly. 
C. Examples included (i) Subject picked up a baby with both hands 
and carried it (shuffling bipedally) to another. 
(ii) Subject picked 
up a baby from another's lap or back and then pressed it to its chest 
using the ventral embrace gesture or hold. 
(iii) Subject sitting 
with a baby in its lapheld the baby away from its body, looked at 
it briefly and then cradled it again. 
(iv) Two maleS sitting with 
a baby occasionally lifted it above their heads, teeth-chattered 
to- 
wards it and sometimes shook it. 
Squeaks. Usually no specific response noted. 
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(44) Pull by thighs (behind-lifting). 
D. Subject gripped the object by the thighs and lifted the object's 
behind towards itself. The object was usually face down but this 
was also occasionally done when the object was on its back. Almost 
always accompanied by the teeth-chatter face or less frequently lip- 
smacking. 
C. A pattern directed towards babies and infants in social inter- 
actions involving the subject, object and usually another animal. 
This is an example of a social signal in which)although the action 
direotly involved only the subject and object2the whole behaviour 
was stimulated by the presence or action of another animal also 
present. It should probably be considered as a signal to the 
other animal rather than to the baby whose behind was being lifted. 
Typical situations included: (i) When two males were sitting 
with a baby between them and one pulled the baby by its legs and 
the other sometimes by its arm. The males usually bent over the 
baby and gave teeth-chatter faces and chatter calls. They some- 
times mouthed the baby's ano-genital area. (ii) When a female 
(adult or subadult) approached a mother and her baby/infant she 
would often sit iafront of her, lift the baby's behind and then 
groom the mother. In some cases contact was first made with the 
mother, for instance by grooming, and behind-lifting was only seen 
later. Subadult females frequently lifted the behinds 
of infants who were calling and attempting to get to their mother's 
nipple. (iii) A male occasionally approached a baby on the ground, 
sat behind it and lifted its behind. This should perhaps be con- 
sidered as a seated mounting. Males doing this were frequently 
approached by others; only rarely were females seen to use this 
gesture under t hese circilm tances. (iv) When a mother seated with 
her baby gave a low intensity threat to a female seated with her, 
the latter sometimes lifted the baby's behind to her face. If the 
threatened female had a baby of her own the threatener might follow 
the threat by lifting the behind of the threatened female Ia baby. 
In the above circumstances the teeth-chatter face was usually 
directed both at the baby's behind and at the other individual pre- 
sent. In context (iii) teeth-chatters were also given while the 
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male with the baby looked around at no particular animal. This was 
not seen in seated mountings with infants and older animals. 
R. The babies and infants made little direct resPOnse excePt occa- 
sionally squeaking and struggling. Behind-lifting was almost without 
exception followed by prolonged non-agonistic social interaction be- 
tween the subject and the other animal present, even if the baby or 
infan was no longer with them. 
(45) Pull by arms. 
D. 
. 
Subject pulled and lifted the object towards itself by pulling 
its arms or by gripping it under the arm pits. The object was usu- 
ally face down. 
C. (i) Seen less frequently than pull by thighs. Usually only 
seen when two monkeys were sitting with a baby and as one lifted 
its behind the other sometimes pulled it by the arms. See the 
previous pattem for details of context but note it was never seen 
unless there was a third animal present. (ii) Also seen when the 
subject was attempting to pull a baby from its mother. 
R. As pull by thighs. 
8.2.6. Other non-agonistic behaviour. 
The following behaviour patterns occurred in a variety of non- 
agonistic situations. Many of them, however, were also seen during 
the termination of agonistic interactions. 
(46) Allogrooming. 
D. The typical grooming behaviour of primates in which the subject 
parted the object's fur'with its hands and picked up particles with 
either the fingers or mouth. (P)o. ýe $-3) 
C. A major non-agonistic activity but it is important to note 
that the start of grooming was often linked with agonistio behaviour. 
(See chapter V for details of grooming situatigns). 
R. Monkeys being groomed usually sat or lay in a relaxed posture. 
Other responses included allogroomingp move from and play. 
. *, see 214. 
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(47) Solicitation for allogrooming. 
D. It is convenient to group together severa1postures of similar 
function. Although also recorded under other circumstances (some 
have been listed elsewhere in this repertoire) the pattems in the 
present context were given directly at another individual and appear- 
ed to be more stereotyped than similar postures given under other 
circumstances. They included (i) sitting infront of the object, 
(ii) sitting upright infront of the object, (iii) laying down on 
one side, (iv) laying on the ventrum and' (v) sitting sideways to 
the qbject and bending down infront of it. (see section 
for details of postures and context) . 
(RI T-1) 
Allogroomingv solicitation for allogrooming, move to, move 
f rom, ignore. 
(48) Ventral-ventral embrace ýhugging). 
D. Subject sat facing the object's ventrum and placed its hands 
around its body in a hugging gesture. Hugging was often mutual 
with faces cheek to cheek. (Excluded clings to ventral surface 
and cradle). 
C. Not a frequent pattern. Usually preceded by the subject rann- 
ing towards the object and sitting down infront of it. Typical 
examples of context included: (i) When juveniles and infants ran 
towards each other, hugged and then this frequently turned into 
play involving wrestling and mock biting. (ii) After one adult 
female had threatened another, the threatener approached, they sat 
together and hugged each other. (iii) When a female (probably 
subadult) carrying an infant on its back approached an adult female 
they hugged briefly before interacting with the baby. (iv) An 
adult male and juvenile hugged after the former had mounted the 
latter. 
R. Look at, face to head, ventral-ventral embrace, play, allogroom. 
(49) Ventral-dorsal embrace. 
D. Subject seated behind and in ventro-dorsal contact with the 
object, placed its axms around the object's body and gripped the fur 
on its flanks or belly. 
; V- See p ? 14. 
C d 
FIGURE 8.1. Solicitation for allo rooming. An infant Solicits 
allogrooming from an adult male. 
fa) 
The infant walks near the 
adult male. (b) Previous to this point there has been no exchange 
of social gestures. The infant stops and the animals glance at 
each other. (a) The infant approaches, turns, and lies on its side. 
The adult bends down and (d) starts to groom the infant. Drawn by 
Rosemary Deag from 16 mm film by the author, 
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(i) Seen during period3 of resting when two or more animals sat 
in a row each hold-ing onto the animal infront of it. Frequently 
accompanied by the subject resting its head on the objectI8 back and 
often followed by the subject grooming the object's back. (ii) 
Seen when the subject sat behind an object that had a baby or infant 
clinging to its back or when the object sat in the subject's lap. 
Usually associated with the subject tee th-chatte ring, lip-smacking, 
the subject placing its face to the baby's ano-genital area, and 
handling the baby. 
R. Look at, teeth-chatter face, ignore, allogroom. 
(50) Arm under belly/arm over back. 
D. Subject stood or sat by the side of the standing object and 
placed one arm over the object's back and/or the other arm under 
the object's belly. 
C. A rare posture that was accompanied by mouthing the fur on the 
back and sometimes followed by mounting. It was usually associated 
with the termination of agonistic behaviour. Examples included: 
W After receiving a threat from an adult female an infant approached 
her (now lying down), sat by her side and, placing one hand over her 
body, mouthed the fur on her back and side. (ii) After threatening 
a juvenilejan adult female ran to its side, sat, placed one hand 
under the belly and pulled it towards, her while placing the other 
hand on its ano-genital area. The adult female then left. 
(iii) 
A subadult female approached an adult female threatening another 
monkey in a long and vigorous agonistic interaction, sat by her 
side and placed one arm under her belly and the other am over 
her back. The female continued threatening. 
Look at, ignore, move from. 
Am around back, shoulders or waist. 
D. Subject sat or less frequently stood by the side of the object 
and, facing in the same direction, placed its aim around the object's 
back, shoulders or waist with or without gripping the far. 
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C Usually only seen when the object had a baby or infant clinging. 
ventrally or cradled in its lap. Frequently preceded by the sub- 
ject approaching the object and followed by bending the face towards 
the baby or handling it. The object sometimes reciprocated by re- 
turning the gesture. Monkeys approaching a mother and baby in this 
fashion frequently followed the gesture by grooming her. 
R. Look at, teeth-chatter face, arm around back, . 8houlders or Wa18t, 
move from, avoid, staring open-mouthed pout face. 
(52) In contact. 
D. Subject and object sat, stood or lay so that they touched each 
other without performing any of the other behaviour patterns. 
C. Most frequently seen when one animal sat in contact with another 
during periods of non-agonistic interaction such as allog-rooming or 
resting. Very occasionally a monkey would approach a feeding ani- 
mal and sit in contact with it. 
in contact after copulation. 
R. Look at, ignorep move from- 
(53) Face to head. 
Consorting monkeys sometimes sat 
D. Subjectbrought its face towards the head of the object and 
sometimes touched it on the face, side or back of the head. 
(i) Frequently seen when the subject brought its face towards 
the head of a baby or infant seated in its own or another's lap. 
Usually accompanied by tee th-chatte ring, lip-smacking, slight- 
ly pushing the lips out towards the object or pulling the object by 
the arms. (ii) It also accompanied hugging and was seen on other 
odd occasions such as when one monkey simply walked up to another 
and placed its mouth in contact with the. object's mouth. 
R. Ignore, face to head, ventral-ventral embrace, play. 
(54) Head-flaggin 
The subject moved its head from side to side. 
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C. Relatively infrequently seen. It sometimes accompanied teeth- 
chattering but only in situations involving interaction over a baby. 
Vigorous head-flagging in which the head was swept f Mm side to side 
was only seen when the subject was really vigorously tee th-chatte ring 
or giving the silent bared-teeth face. 
R. Head-flagging, teeth-chatter face, silent bared-teeth face. 
(55) Ignore. 
D. Subject made no apparent response to a gesture directed at it 
by azýother monkey. 
C. Wide varietY of situations. Examples included: (i) When a 
monkey stood screaming towards another that sat feeding and not 
looking at the caller. (ii) When a monkey ignored a posture used 
to solicit allogrooming. 
R. This was often followed by the termination of the- interaction. 
(56) Look at. 
D. Subject glanced at the object or looked at it for longer periodE;. 
Looking at accompanied most specific facial expressions. There were 
however numerous situations in which looking at occurred with only 
the alert face. ' In these situations looking at differed from 'look 
apprehensively towards' in which the subject made quick furtive 
glances and associated intention movements to move from the object. 
Look at was not restricted to m-qking, eye contact. 
C. Only cases excluding the more specific facial expressions are 
considered here. Looking at occurred in every possible context 
and often as a preliminaxy to further social behaviour. 
W 
Looking at was of ten given without the object noticing the gestun - 
For instance, as a monkey moved through the feeding group to initiate 
a group movement many animals would follow it with their eyes. They 
also looked towards animals calling out of sight. 
(ii) many patterns 
(e. g. postures used to solicit grooming) were preceded by an exchange 
of glances between the animals-* A prelird ry glance between monkeys 
may permit them to assess each other's mood and so place any follow- 
ing behaviour into context or indeed determine whether any subsequent 
* PI'l- '?., 
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interaction occurs. (iii) Particularly intense looking at (not 
necessarily staring) was a component of intergroup monitoring 
be'., ýav.: Lour. 
(iv) Looking at (sometimes accompanied by teeth- 
chattering or lip-smacking) was used to enlist the cooperation of 
the object against a third monkey. 
R. A wide variety of responses remain even if the responses to 
more specific expressions are excluded. Examples included: look 
at, look apprehensively at, intention movement to move from, move 
from, present, teeth-chatter face, bared-teeth scream face, lip- 
smack face, tense-mouthed face, staring open-mouthed pout face, 
staring open-mouthed face, move to, solicit allogrooming, allo- 
groom, suckle, igaore. 
(57) Look from. 
D. Subject glanced away from the object. 
C. (i) Frequently associated with look apprehensively towards, 
intention movement to move from and avoid. (ii) Screaming animals 
looked both at and away f rom the object and the latter was used to 
enlist the cooperation of another against the object. 
R.. Ignore, staring open-mouthed pout face, tense-mouthed face, 
teeth-chatter face, lip-smack face, move to, look at. 
(58) Look f or : search. 
D. Subject attempted to find or see another. The searching 
monkey typically moved its head f rom side to side or up and down 
as it looked through the vegetation and these movements were aCCom- 
panied by crouching or other appropriate flexing of the limbs. At 
its highest intensity the searching animal moved over the ground 
and through the trees pausing to examine each tree in turn. This 
behaviour ceased as soon as the object(s) was located, 
C. Seen under two circum tances. (i) When an adult male heard a 
jabber call, moved towards the source of the calling and systemati- 
cally searched for the copulating animals. This was usually followed 
by the subject chasing one or both of the consort pair. 
(ii) When 
a mother searched for her baby which was out of her 81ght and in the 
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care of other animals. Searching was not usually preceded by scmamz 
the baby; followingthese calls babies were located without 
searching. 
Look at, (i) move from, present, Orouch, (ii) move to, Olear 
call. 
(59) Plax. 
No attempt was made to systematically analyse the components 
of play. A description of play and the contexts in which play 
occurred is given in chapter 11. 
R. Play, relaxed open-mouthed face, ignore and (directed towards 
playing animals by non-participants) the staring open-mouthed pout 
face. 
(60) Hand to o,; m ano-genital area. 
D. Subject placed its band to its own ano-genital area. Females 
usually reached around the hind limbs; males reached between the 
legs to touch the scrotum. 
C. (i) On rare occasions this accompanied the subject's presenta- 
tion to an object that had just threatened it. The hand was held 
to the ano-genital area only briefly. (ii) Also on rare occasions 
this was given by the subject to a monkey it had just threatened. 
In both cases it was accompanied by looking at the object. (iii) 
It was also seen in non-social situations such as masturbation or 
when a post-parturient female investigated her behind. In the 
latter case it was followed by olfactory and visual examination 
f -1. o -he hand used. 
Ignore, move to, mount. 
Ti---e -shaking. 
D. A monkey shook a tree by bouncing rapidly up the trunk, usually 
pulling itself up simultaneously with both bands and bouncing onto 
the trunk with both hind feet together. Whea it reached the top 
these movements were repeated several times before stopping. . They 
were also given during a descent. Some shakes were not preceded 
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by bouncing up the trunk and in these cases the shaking action was 
sozetimes limited to the hands, the feet being held against the 
trunk. Tree-shaking was performed on live and dead trunks, usually 
of cedar but also oE juniper and oak. IThen performed on a dead 
trunk the vibrations produced a loud echoing sound clearly audible 
in the forest. Vertical trunks were chiefly used but they also 
shook fallen trunks lodged at an angle against other trees and also 
horizontal trunks. There was no call associated with this behaviour. 
(See the sequence filmed by J. H. Crook in Deag, 1970). 
C Primarily seen during intergroup encounters but it was also 
given at the observer (section 5.6.1). 
R. This pattern was a broadcast signal, apparently not directed 
at any specific individual. Shaking generally had little effect 
upon the monkeys within the shaker's group and no immediate effect 
upon the movement or spatial distribution of individuals in other 
groups (see section 5.6.1). 
8.2-7. Agonistic behaviour. 
(62) Look ai2prehensivelv towards. 
D. Subject gave furtive or 'nervous' glances towards the object. 
Sometimes accompanied (or followed by) intention movements to move 
from or movement from the object. 
C and R. As intention movement to move from. 
(63) Stand rigidly. 
D. Subject stood on all fours with its limbs straightened and rigid. 
It was often accompanied by the tense-mouthed face. This posture 
differed from presenting in the orientation of the body; when stand- 
ing rigidly the subject faced the object. 
C. A preliminary to a running threat or attack by an adult male. 
As it saw the object it would stiffen and push its head out towards 
it. Sometimes the interaction proceded no further. Most f re- 
quently seen as a prelude to fight - breaking. 
I ISO. 
R. Object(s) ceased fighting, look at, move from, present, look 
apprehensively towards, teeth-chatter face. 
(64) Lunge. 
graded series of patterns that ranged from thrusting the head 
towz. 2ds the object, through flexing the fore limbs and jerking th.? - 
body foniards, to lunging towards it briefly. Usually accompanied 
f4cal 
by the tense-mouthed, staring open-mouthed face, staring open-mouthed 
pout face, staring open-mouthed pant face, and less frequently with 
the staring bared-teeth scream face. It was sometimes followed or 
accompanied by crouching which could be considered as part of the 
same series of postures. 
"I A k4 I An extremely frequent component of agonistic behaviour. Ex- 
amples included, (i) when the animals were feeding and one suddenly 
turned towards another and gave this behaviour pattern. Its onset 
was stimulated by the proximity of the object or by the object find- 
ing a desired food item or water position. This pattern was some- 
times subsequently followed by the subject chasing or attacking the 
object. (ii) Also seen during or after af ight in which the animals 
lunged back-wards and forwards at each other. Under. these circum- 
stances it was accompanied by the staring open-mouthed pant face 
(with pant growls) and the staring bared-teeth scream face (with 
screams). 
a. (i) Almost always followed by, move from, present, look 
apprehensively towards, intention movement to move from Or the 
staring bared-teeth scream face; and less frequently by crouch, kPI 
igiore. (ii) Lunge at, the staring open-mouthed pant face, the 
staring open-mouthed face, growls and the responses listed under 
(i) 
(65) Crouch. 
D. Subject flexed its limbs so that its body was lowered towards 
the ground. '. Ihen the ventrum was held free of the ground this was 
te----ed a half crouch; when it was pressed to the ground, a full 




C. (i) Given by a monkey in response to a threatening gesture, 
chase or attack. It was then accompanied by intense screaming and 
soLa-,. imes defecation. (ii) Given in similar. circum tances to lunge 
at and accompanied by the tense-mouthed face 02 staring open-mouthed 
face . 
(iii) Occasionally seen when a male carrying a baby on its 
back approached another and crouched infront of it. (see also the 
dorsal embrace gesture). 
R. (i) Move from, ignore, look at. (ii) move from, 
staring bared-teeth scream face. (iii) As sit sideways. 
(66)* Attack. 
D. Subject hit, bit, pushed, slapped or grabbed object. Attempt 
to attack was also recorded. Often accompanied by the staring 
open-mouthed face. (Excluded the pushing and grabbing of babies 
and infants in non-agonistic contexts, pattern 42). 
C. W Usually seen following a chase or lunge at the object. 
Occasionally one monkey sitting next to another would suddenly 
lash out at it with no preliminary behaviour 
'. 
(ii) Some of 
these patterns were used by mothers to prevent suckling. (iii) 
Mothers seated with their baby or infant sometimes attacked animals 
interfering with their offspring. 
R. Staring bared-teeth scream face, scream, move from, crouch, 
defecation. On rare occasions the patteras associated with threat 
and attack were also seen in response. 
(67) Bend face towards back. 
D. Subject either mounted on the object or engaged in a seated 
mounting, bent its face towards the back of the object and some- 
times mouthed its fur. The mouthing was preceded or accompanied 
by tee th-chatte ring, lip-smacking or thrusting. 
C Seen chiefly in non-sexual mountings and seated mountings 
-'mes the mouthing of the fur was very vigorous and best Some -ý 1. 
described as biting. 
R. Look at, move from, teeth-chatter face, scream. 
182. 
8.2.8. Facial expressions. 
The C-ILassification used hem follows that given by Van Hooff 
N, 'Jons I have concentrated c, (1ý67) In the descripLo. L a the positions 
of the lips, eyebrows and jaws since these were most readily noted 




D. Facial musculature relaxed with features in neutral positions, 
eyes were sometimes completely closed. 
C. When engaged in no particular activity. While quietly resting, 
sleeping or being groomed. 
R. No specific response noted. 
(69) Alert face. 
D. Facial musculature under partial tonus with eyes completely 
open. Mouth closed or almost so and eyebrows in their neutral 
(unraised) position. 
C. Seen with or without eye-contact with another. Typical ex- 
pression of an active monkey who was looking around, feeding, mov- 
ing, allogrooming and engaging in most active forms of social be- 
haviour which did not involve the more specific facial expressions 
subsequently described. Frequently seen in males engaged in 
intergroup monitoring behaviour. 
As look at. 
(70) Tense-mouthed face : stare. 
D. This expression corresponded to the description given by Van 
Hooff (1967) for Theropitheucs and Papio. The mouth was closed or 
slightly open with the lips concealing the teeth. Eyebrows were 
raised revealing the paler skin above the eye and beneath the eye- 
brows. The eyes were wide open and the ears sometimes flattened 
towards the head. Two Main intensities were recognized, in the 
lowest the eyebrows were simply raised as the subject looked to- 
wards the object; at higher intensities it was accompanied by 
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pus', -d-ng the face towards the object. In both cases, it was frequently 
accompanied by prolonged looking at the object. 
C. (i) The low intensity expression was frequently seen when the 
subjiý; ct looked at the observer either casually or for instance during 
bar'. ---, Ln, L; vigilance behaviour or accompanying the up, down and side- C. ý 2 
wayS movements. A clear transition was often seen between this and 
the two expressions previously described. For instanca a monkey 
resting (with the relaxed face), upon hearing the observer would 
look up and around (with the alert face) and then look at him with 
the low intensity tense-mouthed face. In social situations it was 
given, for instance, by a mother in response to another interfering 
with her baby, by monkeys to infants playing near them or to a 
monkey that sat near the subject. during travel feeding. (ii) The 
higher intensity expression was often accompanied by leaning to- 
k. interaction be- wards the object and was apparently restricted to 
twecri the monkeYs and rarely given at the observer. -It was used 
in the other situations listed wider (i) and also for instance by 
adult males while standing rigidly (or sitting) and looking towards 
fighting monkeys. 
T" In contrasI., to mulatta (Hinde and Rowell, 1962) and 
speciosa (Bertrand, 1969) this expression was not given during 
an attacking run. Usually the subject was either seated or 
standing and at the most leaned or stepped towards the object. 
This is again similar to Theropithecus and Papio (Van Hooff, 
1967). It was almost never followed by attack. 
R. Response corresponded to those noted by Van Hooff for 
Theropithecus and Papio. They included: look at, look 
apprehensively towards, look from, move from, teeth-chatter face, 
lip-smack face, intention movement to move from, ignorep cerse 
fi Cý, I, 4- -- cease playing, present. 
(71) Staring open-mouthed face. 
D. 1,1outh open, corners of mouth pulled partly forwards with 
the lips usually concealing the teeth. Eyebrows raised. 
The 
extent to which the mouth was open varied f rom being almost Cir- 
The latter may be considered as transitional cular to slit-like. A 
ZA 
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t'ý: is expres-. ior, and the tense-mouthed face. "he expression 
wzL,:! - invariably accompanied -by pushing the head out towards the ob- 
ject, lung: in-o-, running to.,; ards the object and sometimes with growls. 
Prequently seen durLn, -- travel-feeding when the subject ran 
at the ob, -ec". whica was close to it. This usually seemed to be 
S L-, piy a respc, =a to the close proximity 01' the object but the 
subject scome-L-oimes assumed feeding or drinking in the position 
vacated -y t'he object. Seen La more or less all other 
agonistic situations (See chaDter except usually in re- 
sponse to playing infants or a morikey interfering with a female's 
ba`y. r2he staring open-mouthed face was followed by attack more 
frequently -tl-Lan the tense-mouthed face. 
I'- --rom, staring bared-teeth scream face, scream, crouch, R. Ilove f. 
defecate, present, teeth-chatter face. 
(72) Staring open-mGUtL'-ý--, ed -, -, out face.. 
D. Lips protruded and the cornerss of the mouth pulled forwards to 
give a small, more or less circular hole between the lips. The teeth 
were not vis-ible, the eyebrows were raised and the cheeks puffed out 
to L variable extent. This express. -Lon was usually given by a seated 
monkey and associated with pushing the head and shoulders out towards 
the object. 
C. Typical situations included: (i) Adult animals giving this 
expression to infants and babies playing near by. (ii) in response 
to zm approach by a baby. (iii) To an animal feeding or standing 
near the subject. (iv) Follo-,,,: Lng an approach by the object carrying UP 
a baby to the subject and (v) By an adult male consorting with an 
adult female to a subadul'k. male who tried to approach the female. 
This expression was most f requently directed at babies and infants - 
It was almost never followed by attack. 
R. Look at, move from (usually only a p---. -, e or two), intention 
I movement to move f rom, igaore, lip-smacking face, teeth-chatter 
face, look frc, --* 
185. 
(77)) Sta-ri np,, 
- 
open-mouthed pant fact. 
D. 1,1cuth. open (to a variable extent) with lips slightly retracted 
- I, -3wing the tips o-.,. ' the teeth. Usually accompanied by lunging 
to,, I----ds or -cacldng away from the object, pant-growls and growls. 
I 111hý-- -facial elements i,., ere therefore some, ý., here between the staring 
open-mouthed face and the staring bared-teeth face. 
C This expression usually followed other expressions and 
gestures used in agc-istic behaviour. For instance, after one 
monkey gave the staring open-mouthed face to another or chased it 
they-would sometimes face one anolt-oher, give this expression and 
alternately lunge towards each other and retreat. This behaviour 
usua-Ily only occurred between animals relatively close in the 
social hierarchy. The expression was also given under the other 
circumstance noted for growls and. pant-growls. It was often 
followed by chase or attack. 
R. Staring open-mouthed pant face, move f rom, move to, present, 
growl, pant-growl, scream, staring bared-teeth scream face, chase, 
attack. 
(74) Staring bared-teeth scream face. 
D. Mouth wide open, lips completely retracted. so baring the teeth. 
Usually accompanied by f liZht , 
(or af ter the -4rdtial flight) turning 
to face and sometimes approach the subject, screaming and occasionally 
defecation. 
C. (i) Given in response to an attack or threat (the sequence ol 
postures and expressions used to define threat -is Lýven in section 
Occasionally also g-iven the subject avoided the object 
witlaout the latter having given any threat. A monkey standing and 
giving this expression usually looked alte=ately at the objec- and 
away from it even if there were no others near. Prolonged glances 
were made at higher ranking individuals, if these wei-e near, and 
this sometimes had the result of enlisting them to fo= a coalition 
against the threatener. Animals giving the expression in this 
context also ran to other individuals and groomed them. 
(ii) Given 
by infants and babies whan prevented from suck.. Iing and inalmost all 
the other circumstances detailed later for baby and infant screams. 
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In 11.., ase young animals the -A, "---ial slzii- was of -, en Sc wed up du: ýý. -.. re 
this expression. 'ZILe expression was not separated from the frownin,,, 
screa: a face (Van Hooff, 1967). In babies ýend infants 
this expression wa-z frequently associated with the bared-teeth gecker 
face. 
R. move from, move to, mount, teeth-chatter face, (and 
infre-: 1, aently, staring open-mouthed pant face, staring open-mouthed 
face, chase, attack). 
(75) Lip-smackinF, face. 
ylvanus the D. Van Hooff (1967) called this pattern in I. T. s 4.1 
smacking face" and described it as an expre--sion in which "the under- 
jaw is moving up and do%. m rapidly (the molars can be heard to meet), 
the li-), - remain pressed together and slightly rolled inwards". This 
exlý_i-e. ssion was seen but "true lip-smacking" (with tl-. ý_ ---,, Ds seoarating 
and closing and making, a noise distinct from-that of teeth- 
chattering) also occurred. The "tongue-smacking face" involving 
repeated protrusion of the tongue was only rarely seen. While lip- 
smacking the eyes were open and the animal looked at the object. 
formed a series that This expression and the following two . 
corresponded to an increase in arousal; lip smacking was observed 
to change to teeth-chattering (noted also by Van Hooff) and the 
latter to the silent-bared teeth face combined with head-flagging. 
C- (i) A variety of non-agoni3tio situations involving the approach 
of one animal to another. Examples included: An infant approaching 
its mother lip-smacked as it sat near her, she looked at it, - as a 
mother collected her baby that had been screaming she lip-smacked to 
it; as a consorting male and female approached each other they lip- 
z; macked; as part of the dorsal embrace gesture; a. male appro-%,. ýiýg 
anoz. -. --r male with a baby sometimes 
lip-smacked instead of the more 
Leeth-chatter face. 
(ii) Nc. n-, -;. ý; cnistic situations involving 
two moi-, animals in close contact. Examples -, --. cluded: 
A male 
on 4 seated with ac baby its 
back sometwimiGs looked over its shoulder 
ýind lip-smacked at it; 11,. ales interacting with a býby 
between them 
J, dilvcted lip-sms-ks to each other and the baby instead of 
A7 the more frequent teeth-cha-. Loer face; I, Aales gave this expression 
1 ý37- 
, ah--- inspecting the ano-genital region of a fe, --ale or when copujat-, irrý-; 
gr, ý07-a 2 some-imes gave this expression. 7*r4th them 4t was frequenty 
,.,., ith chewing movements as the animals apparently chewed -.. ood 
tha-Jr cheek pouches. (iii) In agonistic situations. , some threal -s were 
fol-Lowed by the thx-aatened animal 11--p-smacking at the threatenez-. The 
ex-D-----ssion was also given by some mounters during seated mountings. 
R. 1-00k, 0-ý, MOve f-O j reMaýn 
605C to 
I Cýýnq C(ay5aý , remaýn cýýwýS; n3 dwsmtLtý, no o6vi 
. nks 
res7rV, CoRýýnue copulo. ýin3. M hu; ý AQ. Ver foltowed 6j 4ý recLý or a-ttack 6ý aiiker (76 Teeth-c-hatter face. 
sLk6ýecý or 06jcct. 
D. he 14ins were withdrawn to reveal one or both rows of teeth and 
thýý jaw -,,, as moved up and down repeatedly. The meeting teeth 
gave a cha-. ýtering noise audible at over 20 m. Really vigorous teeth- 
cl', atte-ning was sometimes accompanied by head-flagging and, under some 
circu: astances, by chatte -, calls. The expression was given facing 
t t, h., - object, with the subject's face towards the object's back or 
ano-L: c; nital area, or directed skywards or around and apparently not 
at any other animal When a baby was baing held or carried it was 
sometimes accompanied by shaking. (See pattern 75)'. 
, zo. nistic interactions. 
(i) In response to threat or attack 
or , -D. Ccompanying passive avoidance. A monkey that avoided another 
in agonistic situations (with or without a t1lareat or attack being 
given) sometimes turned to face the object (or pre: ýented) and teeth- 
chattered. DIonkeys being chased would similarly turn and teeth- 
chatter. In this context it was usually followed by the object 
no further action, mounting or inspection of the ano-genital 
area. The subject occasionally followed this expression by approachý- 
ing the object. (ii) I-Ionkeys that had been threatened or attacked 
usually looked around while screaming and glanced at nearby animals. 
These screams were sometimes followed by teeth-chatte ring to another 
an. A-mal, which in some cases joined the subject in a coalition against 
the threatener. (iii) A monkey that had threatened another occa- 
sionally -I"ollowed this by teeth-chattering at the threatened animal. 
M,. a times followed by the object approaching the subject. 11ý, was sor-. -, 
Bystanders to agonistic interactions on rare occasions teeth-chatter- 
ed to the participants. 
Interactions involving babies and infants. (iv) 'Xonkeys pic-1--j up, 
sitting with or carrying bc-bies were seen to look at the baby and 
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teeth, chý---tter towards it. When a monkey carrying a baby on j-'; s back 
teeth-chattered to it over its shoulder this, in at least some cir- 
cumstances, seemed to prevent the baby from jumping off. Teeth- 
chattei-ing was a component of the dorsal embrace gesture. A monkey 
seated cradling a baby in its lap occasionally looked around (ap-pare. -. 16-- 
ly at no other monkey) and teeth-chattered. (v) Accompanying -t-. ha 
reL-oval of a baby from its mother. A male seated with a mother and 
pulling at her baby in an attempt to hold it and carry it from her 
would. teeth-chatter towards her. If she resisted and increased her 
hold on the baby the teeth-chattering usually became more vigorous. 
Animals taking a baby to the baby's mother also teeth-chattered to 
her. (vi) When carrying a baby to another male. A male that 
car. ried a baby to a higher ranking male often approached teeth- 
chattering or started to do so as it stood facing or across the 
other. If the subject had the baby on -its back then it often 
also looked over its shoulder and teeth-chattered at the baby. 
The approached male usually looked at the subject, handled the 
baby. or ignored the approach. When males. approached each other 
rapidly in the presence of a baby the expression was often accom- 
panied by chatter calls. -(vii) When interacting over a baby or 
infant, males sitting with a baby or infant between them gave 
numerous teeth-chatter expressions. These were directed at the 
baby (face or behind), each other, the baby 's mother (if pmsent), 
or up into the air or to the side. Vigorous teeth-chatters under 
these circumstances were sometimes accompanied by head-f lagging and 
on rare occasions, when the animals appeared to be highly excited, 
the expression was transformed into the silent bared-teeth face with 
vi, E: orous head-flagging. Mothers with babies teeth-chattered to 
animals sitting with them. Behind-lifting of babies and infants 
(by males and females) was usually accompanied by tee th-chatte ring 
towards the behind and was followed by grooming the mother or by 
one male grooming another. 
Preceding an approach. (viii) When a monkey approached a subgroup 
it sometimes stood some way off looking towards it 'and teeth-chattered. 
Depending upon the response . 1t received it either joined 
the subgroup, 
stayed where it was or left. It was not always the aiproacher that 
teeth-chattered; an animal in the subgroup (u-sually an adult female) 
189. 
so--3times teeth-chattered towards it and it would then appmach. 
Associated with sexual behavioUr. (ix) Males looking at a piv- 
Scs--ting swollen female or copulating with one, teethchattered. 
Copulating females also teeth-chattered to the male either during 
thrusting or after giving jabber calls. 
During non-sexual mountings. (x) The mounting animal in non-sexual 
mounts often bent its face towards the object's back and teeth-chatter- 
ed. It was sometimes accompanied by mouthing the object's fur. Dui%- 
ing seated mountings it was dixected at the object's behind. This 
was also the case when a single male gave a seated mounting/bnhind- 
lifting to a baby but it was then frequently accompanied by looking 
around. In seated mountings it was often followed by the object 
grooming the subject. 
This expression was also given under other circumstances. For 
instance an adult male passing near a subadul-'4-. male teeth-chattered 
towards it. The latter ran to the adult sat with it and mouthed 
the fur on its shoulder and chest. 
R. This was an extremely important and frequent expression. Some 
responses have been included above. This expression was almozt 
never followed by threat or attack by either subject or objec"k.. 
It u-s usually followed by approach (or remaining close) and non-- 
agonistic interaction. 
(77) Silent bared-teeth face.. 
D. In this expression the teeth were revealed in the same manner 
as in the teeth-chatte r face but vrithout the associated jaw move- 
ments. The teeth were either held together or a short way apart 
and the expression was accompanied by vigorous head. -flagging. Ani- 
mals- giving this expression sat facing the object. 
(See pattern 
75). 
C. A rare expressiony seen'only during close interaction 
between 
animals in the presence of a baby or infant. It usually 
followed 
a period OJ'. ' vigorous tee th-chatte ring 
(context vii above); the 
teeth-chatter expression was transformed into the silent bared- 
teeth face simply by stopping the jaw movement. Incontrast 
to 
species (Van Hooff, 1967) this expression was not associated 
wit'l-, the staring bared-teeth face. 
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R. Ah. ays 'Ifollowed by further close non-aggonistic interaction, 
teeth-chattering, silent bared-teeth face, arm around back, shoulders 
or waist, *L-, ---, nd- lifting, allogrooming, look at. 
(78) Bared teeth-gecker face.. 
D. ',. '. outh slightly open, lips partially retracted, comers of mouth 
t ra C; -. ýd, with the tips of the teeth either just visible or not 
vis-ible at all. 
C. -and R. An expression given by babies and infants in association 
wi-'6-,, h. gecker calls. Details of context and response are given under 
that heading. 
(79) Relaxed open-mouthed face. 
D. 1,1outh wide open with the upper lip tight over the upper tooth 
row (and usually concealing this) a-ad the lower lip. slightly re- 
tracted ravealing the lower teeth. The eyes loc',,: zad towards the 
object and were partially closed. Eyebrows were in the neutral 
position. 
C An expria... 1ion al: days associated vith play. 
(i) A major -7 
component of the postures used to initiate play. For instance. ) 
one animal would approach another using this expression and a 
bouncing gait and either reach out towards it (if the object was 
facing the subject) or grab hold of one of its limbs and pull it 
towards itself. (ii) The expression was given by animals who 
were actually playing with others. It was frequently accompanied 
by gently biting the object. 
Was frequently followed by play. When the animal initiat- 
in-ý- play approached the object from behind then the expression was 
not visible until the object had turned round in response to being 
pul"',: 5d by the subject. The object did not always i-aspond to these 
gestures and mothers frequently threatened animals that did this to 
their offspring sitting with them. The object often responded with 
the play face and while playing (ii) both animals frequently gave 




were recorded, whenever possible, at 19 cm/sec. with a 
Uher 4000 L tape recorder using a Grampian DP4 microphone fitted to 
a 60 em parabolic reflector. The' parabolic reflector was fixed to 
a tripod and details of callers and associated behaviour were written 
down while recording was in prog-mss. These recordings were supple- 
mented during other observations with a Uher microphone and at a 
variety of speeds. A selection of the better recordings were 
analysed, either completely or in part, with a Kay 'Missilyzer' 
spectrograph. The number of calls analysed were as follows: 
barks (8), growls (17), jabbers (24), chatters in situations in- 
volving babies. (10), screams by juveniles and older animals (26), 
purrs (3) and other baby and infant calls (42). 
As with other macaques (Rowell, 1962; Bertrand, 1969) many 
of the calls form part of a continuous system; a large_r sample 
would be required to reveal their full variability. For this 
reason and because the measurement of features on sonagrams can 
be problematical (Bertrand, 1969) the figures given in table 8.2 
should be taken only as a guide. 
11. speciosa into: 
4-rtrand divided the calls of 7 WIP 
"Non-tonal, which are developed over a wide range of frequencies; 
and tonal which have a fundamental and ha=onics, and thus 
possess a definite pitch". 
"Non-tonal sounds may be voiced or non-voiced. They form 
columns of 'white' noise or have a sort of underlying harmonic 
structure, with large frequency bands distinct from one another. 
Some sounds possess bo-Lh structural-types". 
"Tonal sounds may be pure, mixed with noise superimposed on the 
harmonic structure and, less frequently, compound with a tonal 
part followed or preceded by a non-tonal one. A few sounds 
show all intermediates, from pure harmonics to hai-monics almost 
completely obscurred by noise". 
(Bertrand, 1969 p. 233 to _, TOP 
usirýg some terms defined by Struhsaker, 19674. 
These co=ents apply to the calls of M. sylvanus and this classi- 
fication is used here. The analysis focuses on the call units \sounds 
se, parated or more or less separated, from preceding 4nd following 
sounds when the duration of the sonagraph sample was 0.8 see. 
) and 
also upon how the units were built into the complete call. 
Single 
call units were rarely given. To help the reader visualize 
the calls 
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eas-., -. call is introduced wilwh a b:: ýief statement of context; the 
* 4-4 or- de !. -. -L j 
f4 
of the behaviour patotem is still however in te=- of 
46. t z; t ure relationship i, ýetl., ieen different calls is sI-, own 
in -,. -ig. 13-S and discussed after pattern 90. 
(80) Barks. 
alarm call of the species. 
D. calls varied considerably in structure. In most cases 
the --:. -ý3atest range of freq, uencies and most enera were concentrated 
in tha firs, -'.. 0.2 seconds of the call. Tbe mouth opened and shut 
for --alch unit. The eyebrows were sometimes raised. Major sources 
of variability were: (,. ) The extent to whicli harmonics were develop- 
ed. (ii) Vigorous ('Complete') units with the mouth medium to wide 
open lips not drai-m back but teeth visible, graded into low intensity 
(lincompletel) units given with only a small opening o., f the mouth and 
with 'Little effort put behind the call. Both showed various degrees 
of har-rqonic development but a complete comparison is difficult since 
more feeble incomplete calls it was harder to record and with 
demonstrate spe ct ro graphically the higaer harmonics. In the field 
incoLplate calls sounded lower and shorter. (iii) The extent to 
which uni-ts were grouped together and the total length of the call 
(sections 7.2.1 and 7.3 .1). Calls frequently started with a xmpid 
series, one unit i=ediataly following another (especially if a 
predato-- was close or attacking) and later settled down to a rate 
of 2, - ,1 ý)er minute or even 1 per minute. 
There were often up to 
seve2al dozen units per call. Incomplete calls were given in 
clusters of 1-4 units. or mixed with complete units. 
C.., call almost unique to the sighting of a predator or potential 
pred, -,. tor. Complete calls were given when there was. an element of 
surprise or uncertainty or if the predator was approaching the group. 
Incomplete calls occurred towards the end of the bout of calling and 
these calls were given at the observer. Ln in habituated - 
the latter case the casual nature of the calling was reflected in 
the small number of units given and the minimal response of other 
,, zmy bouts of caliýný-, at piedators included both 
types Ani M: as. 
of j. Lj-' really vigorous barking was often accompanied by growls. 
All classes excep'w ba: ). i:. es gave -tnis ca. -,. I. 
193. 
towards caller, flight and ascent of trees, lookin. - ým> 
toward-- t'.,. a cause c., - the disturbance , barAng, ignore 
(especially 
in c, ý, ze of incomplete calls). 
c--, d r, -7- -::, Por. se are given in chapter 
r ov,, 1s. 
Additional detai'8 on context 
Calls 
I-,, --I-ven when threatening and attacking and also at predators. 
D. graded series of calls in which variability was expressed Ln 
-4- 
t1he Of the unit, the eneraý put into it and the lower frequency 
Of E; II'D. r2y c C-Cent ration. Two main types. are described but inter- 
mediatýjs were common. 
In these the energy was more or less evenly spi: -aad 
over len. -, -rth of tne unit and the frequency of high energy concentra- 
tioýi was either at baseline level or between that and 21-L-_z. The call 
was made with the staring o-ý, -n-mouthed face and tense-mouthed face 
and givan with a slight undulation of the jaw. 
Pant 'C"rowls. Shorter than basic growls and with most of the enerLy 
concentralted in the first 0.1 - 0.15 see. The lowest frequency of 
IL, gh energy concentration -was 1-5 - 2kHz. Some calls were so soft 
that t,,, iey were hardly even at close range. The call was 
made with the staring open-mouthed pant face and associated with 
lunging towards the object, standing facing it or backing away 
rom it. 
Various intermediates between pant and basic growls were 
associated with intermediate degrees of aggressive behaviour- 
SOme growl, calls started or finished with chatter units probably 
similLr to those associated with screams. 
C. (i) Basic growls were' given by a 'confident' monkey chasing 
another or running towards 
it 
in threat. -If the monkey being 
chas-ed escaped up a tree then the chaser often sat under the tree, 
lool. ---%ýL up and continued calling; this was particularly frequent 
dur'_.,,,., They wei -e sometimes given in response to 
sc. re, =, s by a -,, onkey in another part of the group. Pant growls 
were c,, -iven by monkeys who either standing threatening another 
r -, Szinc- away 
from it".; they were not E-, -4&. ven during actual attackii-,, z o I, L'ý- 
194. 
runs. (iii) Growls were also given at predators and were particularly 
frequent when the group was being chased by a dog or jackal and followed 
an initial period of barking. Two adult males that ran at me thivaten- 
ingly made this call. They were also given at birds of prey. 
R. Responses to these calls varied with context. Basic growls were 
followed by flight of the recipient; pant growls were not. Pant- 
growling was usually mutual with two animals facing each other, 
calling and lunging backwards and forwards. 
(82) Screams. 
(1). Juvenile and older animals. 
Ca118 given in response to threat or attaok. 
D. Screams included a complex variety of units with numerous inter- 
mediates. Scivam, units were classified as follows: 
Type 1 (Harsh screams). Units that showed no (or almost no) 
harmonies. Adult male screams were usually composed entirely of 
these units and provided examples of the longest and harshest units. 
Type 2. Units with numerous well developed close harmonics and 
eome unstructured noise. They often started and ended abruptly 
with the energy distributed along the length of the unit. 
Type 3. Units of short, well developed harmonies followed by 
poorly structured noise. The harmonics frequently had a fl form 
and a duration of 4 0.1 sea. In the noise part of the unit most 
energy was concentrated in the lower frequencies. 
Te4. (Bridge screams B*). Units in which the haxmonics were 
most distinct (and sometimes ascending) at the start of the unit 
but later became indistinct in an area of white. or poorly structured 
noise. If harmonics remained throughout the call they were hori- 
zontal and not descending at the end of the undt. Few examples of 
this type were available. 
Type ý. (BridS2 screams A*). Units composed of narrow, clear, 
widely spaced harmonies that frequently ascended and descended at 
* Te=s used by Bertrand (1969). 
195. 
the start and finish of the unit respectively and started and/or 
finished in noise. The harmonics in these units were longer than 
these in tYPe 3 and higher than those in type 4. 
Tvpe 6. (Clear sertams) . Units as tYPe 5 but occurring on their 
own and with almost no associated noise. The harmonies of these 
units were inte=ediate in length between those of tYpe 3 and those 
of types 4 and 5, 
The intermediate8 that have been identified are given in fig. 
S. 'b ;a larger sample might well provide others. Several types 
of scream graded into chatter units, the transition from clear 
scream to chatter being particularly abrupt. Scream units were 
always given as part of a call of 4 to at least 23 units and of ten 
lasting up to 15 seconds. The whole calls were very variable and 
the current small sample makes it. difficult to completely relate 
this variability to context. Since screams were almost entirely 
given in response to a threat or attack much of the vatiability 
probably reflected the intensity of the attack and the way in which 
this was interpreted by the caller. For instance, some low in- 
tensity threats were followed not by screaming but by a series of 
chatter Calls reminiscent of the and of screams -a low level re- 
sponse, Other low intensity threats were followed by a series 
principally composed of short type I units. Really vigorous 
solvaming included principally types 1,2,4 and 5 in var7ing PrO- 
portions. In adult male screams only type I units were recorded 
and other age-sex differences probably exist. Screams started 
and finished with all types of unit. Some 8crearn (like the 
adult males') were very uniform and involved a repetition of one 
type of unit, others involved a complete variety and also chatter 
units. At present these differences cannot be explained. Screams 
were made with the staring bared-teeth scream face. 
C. Screams were almost entirely given in response to threat, chase 
or attack. The screaming monkey would, except in the case of con- 
tinuing chase or attack, stand or crouch facing the object or move 
towards it. Looking at the object was frequently interrupted by 
enlistment glances. Monkeys showing passive avoidance screamed 
on rare occasions. 
196. 
R. Ignore, move from, look at, solicit allogrooming, move to, pxv- 
sent, teeth-chatter face. Screaming animals were rarely threatened 
or attacked. Animals not initially involved in the interaotion 
responded to screaming by looking at the participants, growling, 
ninning to the fight, fight-breaking or other forms of participa- 
tion. 
Screams by babies and infants. 
Calls given in a variety of streS8fUll 8ituations including 
rejection by the -mother, i8olation by a predator and being out of 
the company of other animals. 
D. The scream units were similar to those described for older 
animals. They probably showed more variation in the ztructure 
of the units and had the higher frequencies better developed. 
Scream types 1 to 5 were identified and intemediates observed 
including one between types 2 and 5 that was not recorded in older 
animals. There was considerable variation in intensity; really 
vigorous calling frequently included types-2 and 5 and, as with 
older animals, type 3 units occurred as calling died down and was 
tran8fomed into chup or geoker units. The sample was inadequate 
to investigate the relationship between type of unit and context. 
Screams were often extremely lengthy; when denied the nipple or 
left on their own (babies only) the calling persisted for several 
minutes and involved rapidly repeated units. A baby left on its 
own called at a rate of 1- 11 units per second; with these re- 
latively long units this meant that there was only a brief break 
between them. Various degrees-of mouth opening were seen; with 
vigorous calls the mouth was well open and the lips drawn back to 
show the teeth. 
C. (i) This call was probably most frequently given by an infant 
being denied the nipple by its mother. The intensity of calling 
varied. It was also given in response to loss of contact with the 
mother for instance as she moved slightly or left the baby or in- 
fant. Also given by a subject running towards the mother in neither 
of the above situations. 
(ii) A baby left on its own by another 
monkey (including its mother) or having itself left another$often 
gave particularly vigorous calls. 
(iii) They gave similar calls 
197. 
when isolated in a tree by the observer (section 7.2-3). (iv) Babies 
being handled by males during male-baby-male interactions or pulled 
from their mothers occasionally screamed. (v) Infants screamed 
when threatened in typical agonistio situation8 or, more unu8ually 
if another prevented them from approaching their mothers. The call 
was given by an infant apparently frustrated by being unable to ivach 
water in a tree-hole. 
R. Permit suckling, prevent suckling, move to, move f rom, ventral- 
ventral embrace, cradling, look to, chatter, pull, relaxed open- 
mouthed face. 
Monkeys usually looked towards babies and infants which were 
screaming. If the screamer was isolated by the observer then an 
adult male or female frequently moved towards the caller and some- 
times carried it to safety. Under other Circumstances babies on 
their own and screaming were usually quickly approached by most age- 
sex classes and either carried or cradled; 80MAMing sometimes Oon- 
tinued until the baby was actually back with its mother. Occasionally 
other animal8 clearly ignored the calling and only after several min- 
utes of really vigorous calling was a baby collected. When screaming 
was a result of the mother preventing suckling, subadult and juvenile 
females frequently approached and attempted to initiate play with the 
infant. One subadult male regularly approached a baby under these 
circumstances and carried it from its mother. 
(83) Chu2s and cheeP8. 
Calls chiefly associated with loss of contact with the mother. 
D. There was considerable variation in these cAlls but they were 
all basically tonal. 
Chups. Brief calls of variable harmonic development from a full 
range of clearly developed harmonics to a fundamental and single 
harmonic. In some the harmonies were relatively close together 
and separated by noise; spectrographically these looked more like 
gookers, 
Cheeps. Other units had a relatively drawn out fundamental giving 
a cheep sound. Typically they had no true haimonic development but 
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In all of the cimum tances noted below theSe Unit8 were given 
in short mixed bouts of up to about five units. When associated 
with screams and geckers they formed part of longer bouts of calling. 
C. These calls were given by babies and infants in the following 
circum tance8: (i) When the subject sitting with its mother lost 
the nipple from its mouth or lost contact with its mother. This 
occurred, for instance, if she moved slightly, got up or if the 
subject slipped from her. (ii) When following its mother. (iii) 
When moving around in her lap, for example, while being groomed. 
(iv) When pulled by one animal from another18 back. (V) It was 
also given during play, when left alone by an older animal, in 
response to a mild threat and (rarely) if the observer got too 
olose. 
R. Mother moved from it, permitted the subject to gain the nipple 
or snuggle close. Allogroom, ignore. 
(84) Chatters. 
Short, sharp units that occurred in a variety of circumstances. 
D. Calls from three different contexts are collected together here 
because (in the present sample at least) the units showed no major 
differences. There were however context-related differences in the 
way the units were built into the complete call. The units were in 
many ways similar to jabbers but with the following differences. In 
chatters the units usually had most energy concentrated between 1 and 
3 KHz and little energy between 1KHz and baseliiie. The high energy 
band was (with the exception noted below) almost never divided into 
harmonics and its upper limit was lower than for jabbers. Chatter 
units in a series were probably less unifozm than jabbers. When 
chatters followed or preceded screams they were particularly variable 
showing intermediates between chatters given in other situations and 
jabbers, growls and screams. They often had high energy more evenly 
spread over a greater range of frequencies 
(particularly so in infants) 
and some tendency for the unit to be divided into broad barmonia bandS. 
A larger sample would probably show continuous variability between 
these calls. 
199. 
0- Situations involving babies. (i) Wben males of all ages (and 
less frequently females) came together in the presence of a baby or 
infant then chatter calls were frequently given by one or more of the 
males. Males removing a baby from its mother SOMetiMe8 gave chatters 
as did Males sitting on their own with a baby and looking down towards 
it. It Was occasionally given by subadult females approaching a 
mother and baby. (ii) If a baby that had been screaming was picked 
up by its mother or another monkey,, or if the baby ran to its mother z 
and sat with berthen the surrounding animals looked towards them 
and gave chatter calls. Most age-sex olasseB seemed to call in 
this context. In contexts (i) and (ii) the call was composed of 
a rapid series of about 5 to 10 units with little space between them. 
(iii) Chatters were also given in agonistie interactions. They 
were for instance sometimes, given as a short series in response to a 
threat. They very occasionally accompanied passive avoidance and 
in both cases this was a low-key response. Some screams started 
with chatter units and often terminated with a series of units that 
became less and less scream-like and more and more chatter-like. 
Chatters also preeeded or followed growls; with these the mouth 
was slightly open with the lips over the teeth. The number of 
units in a series was more variable then in obatters in situations 
involving babies. 
R. (i) Usually followed by close contact and non-agonistic inter- 
action over the baby or the motber permitting the removal of the 
baby. (ii) No response noted. (iii) When associated with screams 
or flight responses included ignore, look at, move from, When 
associated with growls, see the responses for that pattern. 
(85) Jabberso 
Short sharp units given by swollen females , chiefly when 
copulating. 
D. With the exoeption Of POOrlY,, developed units at the start the 
units in a oall. were obaraoterised 
by their uniformity Of struoture. 
The units had a steep attaok and most Of 
the energy was ooncentrated 
with the first OJ - 
OJ5 seose of the unit, and below 5KRz. The 
high energy part of the unit was 
broken up into broad hamonio. 
ZWO 
band8, but the extent of thi8 varied between 0&118. In Tnskny the re 
was more or less even development from baseline to approximately 
3KHz, in others there was little development in the ax-ea 0.5 -2 KHZ- 
These may represent individual differences. The units were quite 
constant in length and evenly spaced with 9 to 28 Units in a call 
lasting 2 to 10 seconds. The call was given with the lips pouted 
and rapid movements of the diaphragm. It was sometimes preceded 
by lip-smacking and on rare occasions transforzed into soreams. 
C (i) Given by a female during copulation. Calling usually 
started during the es mal' thrusting and became louder either towards 
the eýd of this or as the female ran forwards away from him. in 
many cases she would turn to face him after the copulation, sit and 
continue calling. (ii) Swollen females either seated on their own 
or pursuing a male also gave this call. There seemed to be no 
difference between the calls given in the two situations. 
R. During or after copulations no specific response was detected 
in the male copulating with the caller. Adult males upon hearing 
this call sometimes looked up and moved towards the souxte of the 
sound and looked for the consorting animals. One or both of the 
pair was then chased, the consort broken and the male' often took 
over the female and consorted with bar. Non-oon8orting callers 
were occasionally approached and consorting followed. 
(86) Ge eke rs - 
Calls associated with lose of contact with the mother and 
other mother-infant behaviour. 
D. Columns of white noise of brief duration. (i) In true 
geckers the energy was spread more or less evenly over a wide 
band of frequencies usually above 2KHz. There was more energy 
in the higher frequencies than in either chatters and jabbers; 
there were however inteimediates very similar to the latter. 
(ii) In sane units 
(gecker-obeeps) moiv energy was concentrated at 
the relativelv high frequencies and the unit 'was more drawn out at 
that point-SOM8 of those 
looked superficially like cheeps but in 
the latter the components above and below the energy concentration 
were slightly obliquely orientated. 
All geokers were given with 




C. Given by babies and infants in the following eirc=stances: 
(i) When the subject sitting with its mother momentarily lost its 
footing and then snuggled into her. (ii) As its mother stopped 
grooming it the subject sometimes sat up and called. (iii) if 
it reached for the nipple and was gently pushed away. (iv) When 
following its mother, especially if che had just got up and left 
it. (v) When running to its mother or (vi) when climbing over her. 
Geolcers were frequently associated with screams and chup-obeeps; 
screams of babies and infants often ended in ohup-oheeps which were 
then followed by gookers. 
R. As chup-cheeps . 
(87) Squeaks. 
Brief tonal calls given by babies. 
D. A beterogenous, collection of squeak-like calls all made by 
babies. The extent to which harmonies were developed appareatly 
varied. 
While being handled by males; when crawling on the ground near 
males; during play, for instance while jumping. 
If with males, these usually tuxned to the baby and picked it up. 
(88) Purr. 
Calls usually given by babies when carried dorsally. 
D. Very low intensityp low frequency calls in which a brief tonal 
component with closet narrow hamonics was followed by a slightly 
wavering component with a very indistinct harmonic structure. 
The 
tonal component was sometimes almost absent. The call sounded 
something like the muffled purr of a cat and was composed of up 
to several dozen units with a 1-2 second gap between units. 
Longer gaps also occurred brealdng the call up into distinct 
phrases. (These calls were difficult 
to bear and record and the 
sample available for analysis was small). 
0. Given by babies when carried on the back of other animals. 
Typically the baby would run towards the object , leap on and 
then 
call with its face 
bold close to the object's baek. It was seen 
202. 
Most frequently in babies that had been screaming previous to running 
to the object. It was also given when object sat with the baby on 
its back or oradled it. 
No direct response noted. 
(89) Gruntp. 
Calls given'by quietly feeding monkeys. 
D. Extremely faint oalls that were probably tonal with little or 
no noise. They were diffioult to reoord and no speotrographic 
analyA8 was possible. They seemed to vary in pitoh and duration 
and in some the pitch rose, in otfaers it fell. Most were given 
with the mouth closed but on occasion similar calls were given with 
the mouth open, lips drawn back revealing the teeth and no jaw move- 
ments. The calls were given in choruses separated by several minutes. 
C. As the monkeys were feeding these Calls could be heard passing 
to and fro across the group. On one occasion apparently similar 
calls were given, in response to a baby's scream and a clear call. 
The calls may help maintain group cohesion. 
R. When the animals were quietly feeding much of the calling 
appeared to be antiphonal. 
(90) Clear calls, 
Calls apparently given by or at individuals that bad become 
separated from the group. 
D. A high pitched tonal unit probably with little or no noise 
that Can be represented as leeeel. Units given singly or in a 
short call with (in one case) each unit separated by up to 30 
seconds. This call was rarely heard and no satisfactoxy record- 
ing was obtained. 
C. It was only seen to be given twice. On one occasion a mother 
had spent at least 10 minutes 
looking for her baby which was in the 
care of a 8ubadult female well away 
from the rest of the group. 
" she returned towards 
the group she called when the motber was 
60 m. awaY; the mother 
then moved to the subadult female and took 
the baby from bar. On the other occasion a consort pair had been 
ei. 
left behind as the group moved on. 
abou'r towards them and called,. 6 times. 
A juvenile male sat looking 
After the female rejoined the 
JPrOuP the juvenile male 8at watching the male and did not move back 
towards the rest of the group until the adult male had done so. 
On one occasion a clear call by an unobserved animal was 
followed by most of the group barking and an adult male position- 
ing himself so as to look towards the sound source. 
Discussion on calls. Fig. S-7 shows the Imown inteimediates 
between calls and groups them together by context. There are 
three principal points of interest: 
(i) Screams given by monkeys, juvenile and older, following threat 
were clearly related to (in some cases the same as) the calls given 
by babies and infants when rejected by their mothers, when left on 
their own or when isolated by predators. ScreaM8 may-therefore be 
thought of as ealls given in any fearfull or frustrating situation. 
Screaming babies and infants were not attacked; they were either 
collected by their mothers (and others) or ignored by their mothers 
espeoially when the 80resming was assooiated with the pievention 
of suckling. In older animals screaming is usually considered 
as a sign of submission and in the present study was rarely 
followed by attack. It is probably significant that a signal 
used to elicit maternal behaviour is used by. older animals to 
indicate submission. Other calls given in fearful situations 
(e. g. some barks) were also-similar to some screams; like chup- 
cheeps and clear calls they sometimes had tonal components and 
ba=onics. 
(ii) Calls given in non-agonistic approaches or proximity were 
similar and involved brief Oolumn of relatively unstructured 
noise. Although there were differences in detail it is striking 
how adult growls and screams started or finished with chatters 
that were similar to gackers given by babies to their mothers. 
Jabbers and the remaining chattersýgiven during close non-agonistic 
interaction between older animals, were also similar to geckers. 
They both (especially jabbers) involved gooker like units which 
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(iii) Many of the linked series of calls in Fig. S -7 represented 
Changes in intensity of calling and other behaviour. For instance: 
(a) Therv was an increasing tendency to attack associated with the 
transition pant-growl to basic growl. (b) The series in babies 
and infants, screams- chup-cheeps -- gecker-oheeps geckers was 
associated with a decrease in the intensity of separation or re- 
jection by the mother. (o) The series, type 3 screams - barks 
with harmonics - barks without harmonics - growls Was apparently 
associated with an increasing tendency to-attack a predator. 
8.3. PHYSICALLY DISTINCT BEHMOUR PATTERNS WHICH ARE PROBABLY 
NOT COMUNICATIVE. 
Many of the following behaviour patterns carried infoxmation 
on the state of the animal or its environment but, in contrast to 
the patterns given in seotion 8.2, they were only indirectly used 




The typical quadrapedal progression of many primates with the 
right fore leg moving with the left hind leg and the left fore leg 
with the right hind leg. It was the principle looomotary pattern 
on the ground and in the trees. The. overall appearance of a walk- 
ing animal varied with its age-8ex class and social rank. All 
animals moved in a relaxed fashion but in lower ranking animals 
this varied with the company and at times their walking rbytbm 
was broken by glances at their neighbours. 
, 
Fast run or gal 0 
As an animal's speed increased the sequence of limb movements 
changed from those of the diagonal walk to a sequence in which 
the 
fore limbs moved more or less togetherý followed by the bind limbs 
moving in a similar fashion. 
205. 
Three-legged gai t. 
A monkey carrying an object in one hand or holding a baby to its 
ventrum, walked or ran on three legs. Every few paces the animal put 
the fourth limb to the ground as a brief support. 
Hunched walk. 
A monkey moved in a hunched up manner with the back slightly 
arched, taking short paces and with one fore limb sometimes beld 
up to the chest. This was given by only one or two animals (usual- 
ly infants) at a time on cold, wet or snowy days, 
Crawl. 
A young baby unable to raise itself up on its hind 3-imbs, pulled 
itself along on its arms. 
Gambol. 
Unco-ordinated, bouncingp quadrapedal progression seen in babies. 
It followed crawling and was replaced by the diagonal walk. 
Inverted walk. 
The monkey hmg underneath a branch with its dorsal surface 
towards the ground and progressed by moving bsnd over lumd, foot 
over foot. This was primarily given by infants when their mother 
was lying on a narrow branch and they were attempting to suckle; 
it frequently followed the prevention of suckling and was accom- 
paaied by vigorous screams. 
Climbing and descending. 
Climbing commenced with a jump from the ground and catching 
hold of a branch. It frequently proceeded in a spiral fashion 
as the animal followed the position of the side branches. The 
ao-ordination of the limbs varied with the speed in a similar 
fashion to movement On the ground. Fast ascents were punctuated 
with brief pauses as the animal slowed its pace momentarily and 
glanced up at the next branch. Less frequently animals started 
to climb by grabbing hold of a low bough and scrambling up* 
206. 
T%ý 
Imscending animals usually moved head first, jumping down in a 
spiral fashion. The final drop to the ground was accomplished in 
one of two ways. In a quick descent they simply continued to 
descend head first and jumped to the ground; in more leisurely 
descents they paused on the last branoh, lowered themselves by 
the arms and, propping themselves briefly against the trunk with 
the hind limbs, dropped to the gwouad. landing more or less evenly 
on all fours. Young animals occasionally swung by their armB and 
dropped direotly to the ground. Arm swinging was always extremely 
brief. 
Hang by arms or feet. 
Arm swinging during descent has just been described. Am 
swinging and hanging by the feet were frequently seen in playing 
babies and infants. 
lopapinig. 
All age-sex classes fxequently leapt from tree to t2ve. A 
leap was preceded by movement towards the JUMping position, a 
glance towards the other tree and a quick spring forwards powered 
primarily with the hind logs but also involving a rapid pull with 
the hands. Monkeys jumping long distance-s usually landed on 
leafy bougbs. Almost all landings were on tnmks or braaohes 
out of the vertical; occasionally an animal would land on a 
vertical trunk in a manner more reminiscent of. a prosimian. 
Long leaps by young animals were sometimes preoeded by a care- 
ful examination of the jump and they would approach a point 
several times and make intention movements to jump, before either 
jumping or moving to another place. leaping onto solid branches 
was less frequent when they were slimy or icy. Jumping was also 
used to olear stream . 
, 
Shifting. 
Monkeys seated feeding or digging moved short distances by 
shuffling forwards on their behinds. Compared, for instance, 
with Theropithecus Kelada 
(Grook and Aldricb-Blake 1968) the 
time spent doing this was small. 
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Bipedal 8tandingand locomotion. 
This was seen under three main circumstances: 
(i) A monkey hearing a noise would stand on its hind legs and look 
towards the source Of the sound. This was more frequently seen on 
the ground than in the trees. A similar stance was occasionally 
taken by animals looking towards calling elsewhere in the group. 
The hands hung by the side. 
(ii) Ani mals, standing on the ground reaohed up into bushes to gather 
food items. They usually supported thOM8elVe8 with one hand. 
(iii) 'Animals carrying food items (section 6.3.1) sometimes held 
these to the cbS8t With One or both bands and moved short distances 
bipedally. A male carrying a baby to another male sometimes carried 
the baby in its bands for the last few paces and shuffled bipedally. - 
Likewise a male pulling a baby to its chest vigorously and turning 
to leave a social interactionloften stood bipedally and swung away 
from the other animals. Associated with this was the pushing out 
of the f ree hand high into the air in preparation for the first pace. 
8.3.2. Resting postures. 
Relaxed Bitting. 
This was the typical sitting Posture of an animal not resting 
against a support. The back was smoothly curved; the knees bent 
with the hind limbs drawn up to the body; the fore limbs were 
either held in the lap, on the substrate between or outside of the 
hind limbsjor rested on the hind limbs. The feet frequently were 
rested one on top of the other. During cold weather they sat with 
the palm of the hands pressed to the chest and the soles of the 
feet pressed together. The position of the head varied consider- 
ably. When dozing it was dropped forwards with the muzzle pointing 
downwards; when alert but looking around casually the muzzle was 
slightly raisediand when looking intently as 
(iji intergroup monitor- 
ing behaviour) the face looked straight ahead and the muzzle was 
more horizontal. Relaxed sitting was seen 
in all age-86X Classes. 
Peeding animals took up a very similar position with 
the exception 
that they usually leaned further forwards and sometimes rested on 
one hand vhile picking up 
items with the other. 
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UPright 8ittin-g. 
In this posture the back Was straighter and more vertical with 
the shoulders pulled somewhat back. The head was usually looking 
forwards and the fore limbs either resting on the knees or holding 
onto a branch. Animals adopting this posture were usually alert 
and actively looking about. Vigilant animals adopted this and the 
previous posture. It was less frequently seen in resting animals. 
Usually seen in subadult and older animals. 
Extreme upright isitting 
(8unning 
-posture). 
After taking up a position in the early morning sun (or at 
other times of the day in winter) they sat in this characteristic 
posture. The back was vertical and not arched, the shoulders 
pulled back and the chest pushed out. The neok was stretched 
upwards with the face pointing forwards or slightly raised. The 
hands were held by the side or on the Imees and the oh88t direoted 
towards the sun. This was seen in all age-sex classes except 
babies. Young animals (particularly infants) sometimes adopted 
this posture while being groomed. 
Hunched sitting. 
During cold, rainy or snowy weather they often 8at with the 
back strongly arched, shoulders rounded and head down towards the 
chest. Several animals would huddle together in the dorso-ventral 
positions described as the chin on nape posture 
(Bertrand, 1969) or 
with the chin of one resting on the back of another 
(nestling, 
Bertrand, 1969). In the more relaxed atmosphere of a wild group 
I did not recognize as a separate posture the cat-like or subordinate 
sitting (Hinde and Rowell, 1962; Bertrand, 1969) commonly seen in 
low ranking captive animal8. 
Supported sitti - 
A variety of other sitting postures were adopted when they 
took advantage of branches or iocks, to provide support. 
Examples 
included (a) sitting with the feet raised on a support with the 
hands either resting in the lap or against the support. In this 
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P08tUM the ischial callositie'8 seemed to provide the sole contact 
between the animal and the object it was sitting on. (b) Sitting 
with the chin resting on a branch, )Or the whole body leaning against 
a support with the head msting on the forelimb8. Adult Males dozed 
in th18 Position. 
Laipý- 
A variety of lying postures were adopted. These included (a) 
lying on the ventrum. with the limbs tucked under the body and M8t- 
ing on the elbows. Animals being groomed frequently adopted this 
Posture, (b) As (a) but with the chin resting on the hands. This 
posture was used while resting in the trees. (o) Lying on the side 
with the legs outstretched. Used while resting, while being groom- 
ed and also to solicit grooming (q. v. ) (d) As (c) but with the 
limbs drawn in towards the body. This was adopted while resting 
along a branch or when lodged in the fork of a tree. The latter 
was rarely seen. 






No speoifio bebaviour was asoooiated with elimination. 
Autogmoming. 
Monkeys picked over or brushed aside their own fur in search 
of items that they put in their mouths. 
are given in chapter * 
Scratching. 
Details of autogrooming 
Monkeys used both fore and hind limbs to soratch themselves; 
the latter were used to scratch behind the ears in the manner seen 
in dogs It was most frequent early in the day and often associated 
* See 214-. 
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with autogrooming and allogrooming. Animals giving intergroup 
monitoring behaviour and watching the observer occasionally scratched. 
Fly swotting. 
Flies that flew around the monkeys or settled on tbem were 
swotted. 
Sheltering. 
They sometimes sought shelter on the leeward side of tive trunks 
or under braziches from driving raint snow or hail (seotion 4.5). 
Shake fur. 
Monkeys that had been feeding in the rain cleared water from 
their fur by shaking like a dog. 
8.3-4. Miscellaneous. 
Yawniniz. 
This was seen during a variety of situations almost always 
non-social ones. Examples included watching the observer, when 
stared at by the observer, and when resting or giving up, down 
and sideways movements. Social situations included intergroup en- 
counters and occasionally in association with agonistio behaviour. 
Up. down and sideways movements. 
These movements of the bead and body may be social signals 
since they alert other monkeys to the source of disturbance (see 
section 7.2.2. ) 
Startle reaction. 
A sudden flexing of the limbs and slight lowering of the head; 
given by a staading aaimal wben startled. This was usually given 
in response to a loud noise and followed by the animal Jumping around 
to face the stimulus- Animals turning stones occa810nallV jumped 
aside in a starýed fasbion but the cause of this was not discovered. A 
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Carrv. 
Items carried were chiefly food items or twigs carried by infants 
and babies during play. See sections 6.3.1 and 11-3-3. 
'Hide. 
One response to the observer was to hide carefully in the 
branches. See section 7.2.1. 
, 
Self-milking. 
An adult female took her own nipple into her mouth. Rarely 
8een. On one occasionja subadult female who had been attempting 
to carry a baby f rom its mother was oaly permitted to do so after 
the mother. had talcen her own nipples into her mouth. 
Testicular adduction. 
The testes of adult, 8ubadult and older juvenile -males Were 
usually descended. On occasions, however, the testes Were 
adducted and the scrotum was either hardly visible (especially in 
juveniles and young -subadults) or the folds of the scrotum clearly 
seen. During the summer adduction Was almost never seen, but was 
immediately noted when the cold weather arrived. - On cold, wet 
days throughout the winter some or all of the males usually bad 




It was usually difficult to tell whether intromission and 
ejaculation occurred in a copulation. A pause at the end of 
thrusting (Altmann, 1962) or the piesence of ejaculate on the 
female's genitalia was used to score ejaculation. Erection of 
the penis was observed not only during copulations but also dur- 
ing male-baby-male interaotionsp allogrooming and non-sexual 
mountings. ? Iasturbation was infrequent and never resulted in 
4 
ejaculation. A male sometimes ate the remains of his own 
ejaculate after a copulation. 
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NOi8es. 
Noises not associated with social displays included hiocuping, 
sneezingj vomiting and coughing. 
8-4. DISCUSSION. - 
No detailed comparisons will be made between the behaviour 
repertoire of this and other macaques. My purpose is to point 
out those patterns which appear to be either unique to the species 
(as d6monstrated by the study population) or particularly emphasiz- 
ed in this animal. 
The following patteM8 seem at present to be unique: sit side- 
ways, stand sideways (orientation postures have not been discussed 
by most authors and so their uniqueness may be more apparent than 
real), sit in lap (it is important to separate this fzvm sit behind 
and the ventro-dorBal contact seen in nestling), pull by arms, arm 
under belly/arm over back (this may be a variation of ventral-ventral 
embrace which is seen in several otber macaques), staring open-mouthed 
pout face (recognized as unique among adult maoaques by Van Hooff, 
1967) and shake. Chatters (as seen in situations involving babies) 
are unique in context at least. - 
The following pattems are definitely found in other macaques 
but are apparently given with a greater frequency in M. sylvanus and 
by unusual age-sex classes (e. g. males as well as females) or under 
special circumstances: pull by thighs (behind- lifting), lift (con- 
texts (i) and (iv) described earlier), arm around back, shoulders 
or waist (Bertrand, 1969, also noted that this Was frequent in 
M. 8Ylvanu8), the teeth-chatter face (also noted as important by 
Van Hooff, 1967), and the silent bared-teeth face with head-flagging 
(associated with maintenance of proximity and not fleeing). 
It was remarkable that with only two exceptions 
(arm under belly/ 
arm over backp staring open-mouthed pout face) these patterns were 
rogular components 
(most of them major ones) of the unique series 
of social interactions involving ' 
babies or infants and males which 
were discovered in this population. If one aSSUMe8. that 
this male- 
baby-male behaviour 
(see chapter 12 ) is of more recent origin 
than the interactions between a mother with a baby and otber females 
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(described in this and other species of macaque), then one can suggest 
that the more specialized components of the male 18 interactions are 
drawn from three sources: (a) By the inclusion of behaviour Patterns 
(such as the teeth-chatter face) that are seen in other situations to 
have appeasing, reassuring (as defined by Van Hooff, 1967) or sub- 
missive functions. 
(b) By the inclusion of elements from the interactions between females 
and mothers with babies (e. g. axm around back, shoulder, waist; be- 
hind-lifting) which are used in this speciesq M. 8peciosa (Bertrand, 
1969) luid probably M. radiata. 
(c) By the development of new elements with a specific function. 
Examples of these are sit sideways, stand sideways, sit in lap 
and chatter. These patterns are all involved when the males 
come together in the presence of a baby, presumably a point of 
potential conflict if few male to male approaches are made at 
other times. The first three depend on the approacher (carrying 
the baby ventrally or dorsally) orientating himself to the approach- 
ed animal and giving gestures such as the teeth-chatter face. 
Chatter calls are structurally related to other situations in- 
volving non-agonistic approaches or contact (Fig. S- 9. )., and 80 
it is not too surprising to find them in the circumstances under 
discussion. The function of those patterns is discussed further 
in subsequent chapters and it should be noted that some (e*g* 
chatters) are seen outwith the circumstances noted above. 
Most of the patterns used by different macaques in agonistic 
behaviour are extremely similar and the unique use of the staring 
open-mouthed pout face in this context is therefore of particular 
interest. 
8.5. SUMMAff- 
The criteria used to define the behaviour pattem8 are d18CU88- 
ed. patterns whioh are thought to be communioative are defined 
Primarily by their structure and not function; for each pattern 
details are given of context and 




has a rich and varied repertoire 8howing many 
similarities with other macaque8. The Calls reoogaized were part 
of a matrix of structually related calls and several transitions 
between types of call represented changes in the intensity of the 
signal or the response to a signal. The relationship is discussed 
between the function of calls given by babies and infants and the 
function of similar calls given in different contexts by older 
animals. 
The diffemnees between theiepertoire of this speoies and 
other macaques are of considerable interest since Most of the unique 
or 98ýecially developed patterns were major components of the unique 
male-baby-male social interactions described in subsequent chapters. 
The species also has a unique expression used in threat. 
Non-Communicative behaviour pattexns are also described. 
Addendum. My original intention was to include a detailed analysis 
of allogrooming. Lack of time has prohibited this and the topic 
must be reserved for a future report. Comments on allogrooming are 
as follows: - Description of allogrooming 
(P172); solicitation for 
allogrooming (073); allogrooming and agonistio behaviour (chapter 
10); allogrooming between mothers and other females and as a com- 
ponent of maternal and female care (chapter 11); allogrooming between 
males and in male care (chapter 12); diurnal distribution of allo- 
grooming (P72,417). See also Deag (1970). 
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IWRODUCING THE STUDY OF SOCIAL INTERACTION 
INTRODUCTION. 
The most characteristic feature of any society is the distribution 
of social acts between individuals. Social behaviour is usually non- 
random; it is structured, for instance, with reference to the pattems 
used, -their frequency and their distribution between individuals. One 
of the main aims of this project (Section 1.4-1) was to describe the 
behaviour within groups. In the following chapters I shall be 
examining: 
(i) The variety Of social interactions seen and their components. 
(ii) The relative frequency of different categories of Ime-haviour. 
(iii) The distribution between individuals (and age-8ex classes) of 
certain behaviour patteras or constellations of these. 
(iv) The ontogeny of some types of behaviour. 
(v) The significance of some specific types Of social interactions. 
(vi) The diumal distribution of social behaviour. 
(vii) The relative sociability of individuals. 
I believe it is essential in any preliminary 8tudy to maintain 
perspeotive by sampling a wide spectrum of behaviour; subsequent 
more detailed observations may then be viewed against the background 
of the animals' total behaviour. Since randomness of behaviour is 
not expected it might be considered pointless to compare results with 
a random distribution. Usually, however, ones aim is not simply to 
prove non-randomneS8; if one is interested in the differences between 
individuals a random distribution provides, in many cases, a con- 
venient baseline to measure from. Higher-level hypotbeses, based 
On Studies Of similar species, may involve unwarranted assumptions - 
Direct comparisons between selected individuals or groups of 
in- 
dividuals are also used., 
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In chapter 13 the spatial distribution of group members is 
investigated quantitatively and the following chapters reveal the 
importance of individual behaviour in producing such gross distribut- 
tion patterns. Unless otherwise stated the quantitative results 
given in subsequent chapters were collected during the single group 
study of group 6 (Section 1.4.1). It should be noted that the size 
of this group (25 individuals) was close to the estimated mean group 
size for the population (mean = 24). Details of group 6 monkeys 
were given in 8ection 3.3-3. 
9.2. DATA COLLECTION. 
Choice of a method. 
In the Population study data from numerous groups was collected 
by recording behaviour protocols. These provided details of be- 
haviour patterns and the variety of interactions likely to be encounter- 
ed during the single group study. With group 61 was intexested in 
the overall distribution of behaviour within the group and how this 
was expressed, both in terms of the flow of behaviour shown by an 
individual and in the linking together of the behaviour of several 
individuals during social interactions. It was therefore essential 
to select a recording method oompatable with this aim. One technique 
which provides detailed and accurate data, is to select an individual 
at random and keep it in view for as long as possible (or for a fixed 
period of time) while recording its behaviour continually or at fixed 
intervals. Such data may give aI complete I record for the selected 
individual but it gives only brief and incomplete glimpses of social 
interactions; the behaviour of other individuals is recorded only 
when it coincides with that of the selected animal. The problem is 
particularly accute with a large group and with 25 individuals it 
would also be difficult to accumulate sufficient time samples with 
each animal. 
I therefore chose a method that focused on social interactions 
and at the same time provided data on the flow of behaviour shown by 
individuals. In this method the behaviour of all visible individuals 
was continuously recorded during 'Continuous recording sessions' . 
These lasted from several minutes to several hours and the start 
217. 
and finish time of each session was noted. During a session the 
observer continually scanned the area where the animals were Visible. 
In this way the behaviour of visible animals was monitored and other 
individuals picked up as they came into view. Using this technique 
the behaviour of individuals both before and immediately after a 
social interaction could be included in the records. The recording 
session was texTainated if contact with the animals was lost and I 
either moved around until animals were again visible or waited until. 
smimals moved into view. If the participants in a social interaction 
became obscured by vegetationgI would move a pace or two to get them 
back into view so long as this did not mean interrupting the record- 
ing of other social interactions. Apart f rom this, the f ollowing 
Of specific individuals or social interactions was excluded and I 
made every effort to avoid biasing the data by concentrating on 
particular individuals or types of behaviour. The recording of 
an interaction continued until it finished or the animals moved 
out of sight. Sessions were tenainated if the animals- were dis- 
turbed by a pxedator, the observer or intergroup encounters. Breaks 
in observation were recorded. With only a small portion of the group 
visible at any one time and a mean data collection rate of one inter- 
action every 2-7 minutes, the observer was only occasionally swamped 
with data. To decrease the angle that had to be scanned I purposely 
did not work as close to the animals as would have othervise been 
possible. Observations weiv made in all parts of the habitat. 
Compared to the time-sampling of an individual's behaviour, 
the continuous recording session technique increased the data 
collected on complete social interactions but it necessarily 
decreased the detail that could be recorded. After experimenting 
with check-sheets I found that the most efficient way to collect data 
was to dictate notes on to a tape recorder; those visible could then 
be continuously scanned without interruption. Tapes were transcribed 
into duplicate books but no data-analysis was attempted until data 
collection was complete. A total 319Z social interactions were 
recorded during 146 hours of continuous recording sessions 
(table 
9.1). The analysis was based on a sample of these interactions 
(Section 9.20). 
TABLE 9.1. TIE- DDS)TRIBUTIONT 
-AND 
F=, C Rý) "I 
OD TIT,, BER OF Ilirll -IýLýCTIC, ` Zi 
SAI, TLE DATE XRATICIý OF OF 
(1969) C. R. S. (HOURS) INTERACT I ONS 
RECORDED 
Preliminary 20.5 6.67 75 
sample. Non- 22.5 1.70 16 
mating season 23.5 5.42 98 
24.5 1.00 21 
27.5 4.17 66 
28.5 5.68 85 
2.6 5.12 118 
Totals 29-76 479 
Main sample. 4.6 3.77 69 
Non-mating 6.6 3.97 65 
season 7.6 3.80 126 
8.6 0.90 19 
1.7 5.53 69 
3.7 3.80 53 
5.7 3.15 101 
10.7 7.17 198 
13.7 5.98. 85 
21.7 2.00 46 
23.8 8.97 172 
27.8 10.02 271 
1.9 10-03 250 
4.9 8.63 216 
Totals 71-71 1740 
Mating season 30.9 9.58 248 
sample. 1.10 10-78 264 
2.10 11-17 286 
3- 10 6.58 175 
Totals 38-12 973 
Grand totals 145-59 hours; 3192 social interactions. 
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The records from continuous recording Sessions were supplemented 
in two ways. In order to increase the 8aMP16 on the behaviour of 
babies I introduced additional recording sessions whenever time 
permitted. During these the major details of the babies' social 
interactions were recorded whenever they came into sight. The start 
and finish times of these sessions were recorded so that for some 
purposes (e. g. in determining the proportion of time a baby spent 
with various individuals) the additional data was directly comparable 
with the continuous recording sessions. Incidental notes were made 
on all types of social interactions wbenever those were of interest. 
Theseaupplementary observations have not (unless specifically noted) 
been used in the quantitative results given in the following chapters. 
9.2.2. Possible souroes of bias. 
Data collected by the above technique will be MOM 8ujsceptable 
to bias than data collected by concentrating on one individual at a 
4) 
discuss the first time. Chalmers (1968a, b) and Aldrich-Blake (1970 
two of the following points in detail. 
(i) Some activities may be more noticeable to the observer than others; 
fighting may be over emphasized and sitting in contact under emphasized 
simply because the observer would notice the former more readily. 
This 
would affect the apparent relative frequency of different types of'be- 
haviour but would not bias the results on the relative sociability of 
individuals unless some individuals engaged more frequently than others 
in the more noticeable activities. Chalmers 
(1968a) attempted to 
correct for this bias by measuring the ratio Of eXPOBed: partially 
concealed animals performing different activities. 
Aldrich-Blake 
A (1970) however, concluded that the correction was not of value unless 
A 
it could be shown that the ratio of seen unseen was the same as 
exposed : partially concealed. In the Ain Kahla habitat where 
there was little undergrowth and, by the nature of cedar 
trees, 
an open canopyt this bias will be less important than 
in dense trOPi- 
cal forests. Some sessions included periods when the animals were 
on 
the slopes and observation was easy. I have not used a correction 
factor. 
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(ii) Some animals may be seen less frequently than others either 
because they were less habituated or less attached to the group and 
hence more frequently out of the observer's sight. In retrospect I 
should have investigated this possibility by recording at fixed in- 
tervals the identity of all those visible. At the time this was 
not done simply because there was usually no indication that some 
individuals avoided the observer. Exceptions to this included a 
mother with a recently born baby who was more nervous of the observer 
and vigilant males who were more likely to be visible. These were 
both temporary states, vigilance behaviour for instance, soon de- 
clined*and was usually not Been (fig. 7.2). During the non-mating 
season there was no evidence to show that some animals were less 
attached to the group; movements away from the group were rare 
(section 4.2.1). This state was emphasized to me at the end of 
the project when suddenly some adult males and females became less 
obvious and I found that they were copulating away from_the group. 
Since I shall be concentrating here on the non-mating season this 
will not affect the results (section 9.2-3). The Possibility of 
this bias was also reduced by the observer moving around the group 
and not just observing from one position. 
(iii) At first some individuals (chiefly juveniles and infants) 
could not be recognized or were recognized with difficulty. To 
prevent these individuals from being under scored I excluded from 
the analysis the first 479 social interactions. After that I was 
confident of recognizing all individuals. The results presented 
in chapter 14- show that some individuals participated in relatively 
few social interactions and it might be thought týat these individuals 
were being under scored. In fact the two animals that appeared least 
frequently - (AF5 and AF6) were two of the most easily recognizable ani- 
mals. 
(iv) On rare occasions the flow of behaviour was so great that the 
observer was swamped with data. This happened when there were large 
scale fights involving most of the group or when several complex 
interactions were in view at once. In these cases I attempted to 
record as much as possible. I intentionally made no attempt to 
record play in te: rms of its components and this considerably reduced 
the complexity of the data. 
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(V) BM2 was not born until ca 23.6.69. It therefore missed the first 
279 interactions (12.44 hours of data) and during that time its mother 
AF4 was theoretically a 8ubadult. To avoid complications AF4 was 
treated as adult throughout the single group study and no correction 
has been introduced for BM2. In m=y cases therefore the scores for 
this animal should be higher than those given. 
One of the reasons for introducing the nearest neighbour study 
was to provide an independent check on the behavioural observations. 
The nearest neighbour study used very different methods (section 13-2) 
that eliminated biases (ii), (iii)p (iv) and (v). (i) may still 
have been Operating since the method assumed that when iveofrded the 
animals were in their typical positions relative to other animals. 
Apart from this it is unlikely that a logical corre8pondenoe between 
the results of the interaction and nearest neigbbour methods 18 due to 
them being bia8ed in the same fashion. CSee at-so p4-31) 
9.2-3. The data sample analysed. 
Details of continuous xecording sessions are given in table 9.1. 
For the reasons outlined above the first 479 interactions werv dis- 
carded. Of the remainder, 973 were recorded during the mating 
season and since that involved a considerable change in behaviour 
the following analysis is restricted (unless otherwise stated) to 
1740 interactions recorded in the non-mating season. Data on the 
general characteristics of these interactions are given in chapter 
I Lý . For the present it should be noted that continuous recording 
sessions were spread throughout the daylight hours (fig. 9.1). Only 
where specifically noted were the results corrected for the uneven- 
ness in the distribution of the sessions. The sample represents a 
variable proportion of the interactions proceeding at any one time 
and for this reason comparisons of the frequency of even ts must be 
restricted to their relative frequencies. No measurements were made 
of the absolute frequency of events. 
9.2-4. Definihg a social interaction. 
Ong of the most striking aspects of px1mate groups is their 
natuxV with an almost constant flow of behaviour. Closer 
4 
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FIGURE 9.1. The diuroal di8tribution of continuous 
recording sessions for the data sample analy8ed. 
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exAmination however 8hOW8 that an individual doe8 not interact con- 
tinUally With it8 companion8; bOUt8 Of 80Cial behaviour are inter- 
spaced with feeding, resting, or other non-social activities. The 
strongest argument therefore in favour Of splitting up the flow of 
bebaviour into social 'interactions' is that the animals th6M881ves 
appear to do this. A social interaction is defined here as a con- 
tinuous bout of continuous social behaviour. between two or more 
individuals. Interactions varied in their length and complexity; 
a brief interaction might simply involve two individuals glancing 
at each other. A lengthy agonistic, sequence involving a variety 
of animals at different intervals is obviously more pomplex. An 
interaction was greater than the animals involved. in it; initial 
participants f requently left before the end. Interruptions in 
visibility meant that many interaotion8 were only partially obserw- 
ed and consequently the flow of behaviour - appeared to be even more 
disjointed than it actually was. The termination of an interaction 
was scored when there was a break in communication and association 
between the animals. This conveniently included in social inter- 
actions many animals that had ceased actively signalling but bad 
remained either behaviourally or spatially orientated towards the 
other members of the interaotion. 
When dividing behaviour into s6cial interaotions the ocoasional 
difficulty arose and some assumptions had to be made. One inter- 
action is never independent of other interactions occurring at the 
same time or shortly before and after the interaction in question. 
Any interaction must, at least indirectly, influence another by 
simply excluding the possibility that an animal could simultaneously 
participate in two interactions. At present this limitation 
is 
beat ignored. Secondly there is the problem of actually dividing 
the observed behaviour into interactions. This was Most aCOUte 
when'the period of non-social behaviour between two 'interactions' 




(i) A grooms B; D chases 0 that screams; B rans fmm A and joins D 
in chasing C. 
(ii) A grooms B; D chases C that screams; C rUn8 to A and B and 
also grooms B. D is no longer involved. 
(iii) A threatens B which moves from A and then threatens 0 which 
presents to B. 
(iv) A threatens B which presents to A and threatens C. 
In the f irst three cases two separate interactions would be recorded. 
(iv) would be recorded as a single interaction since B continued to 
communicate with A while also communicating with C. In examples 
(ii) and (iii) the separate interactions were related to each other 
and in the analysis the occurrence Of Such Cases Was specifically 
noted. 
A third problem was the difficulty of handling interactions 
that merged. Consider for instanoe: 
0- 
A plays with BG plays with D 
ABGD play with each other. 
In most cases a brief pause of communication between the participants 
in one interaction precededýthe merging of interactions. In cases 
where this did not occur it was arbitrarily decided to stop the 
interaction for which least detail was available 
(or the shortest) 
at the point where merging occurred. The splitting of an interaction 
into two was usually easier to handle. 
A fourth problem arose owing to the special position of babies 
during the early weeks of life. Because babies were removed from 
their mothers in'the first week of life 
(Section 11-1* ) the mother- 
baby pair could not be considered as a constant unit which could 
be 
treated as one individual and not two. It was essential in 
this 
respect to place equal weight on allindividuals. 
Babies did not, 
howeverv move about freely on their own until about 9 weeks old. 
By my definition of an inte racti on,, young 
babies would therefore 
be involved in one long social interaction, As a consequence all 
sightings, of a baby would 
be recorded as incomplete with an unknown 
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start and finish since the baby was always with another animal when 
it Came into view or was lost from sight. The following procedure 
was adopted with babies from birth to ca 9 weeks old (i. e. before 
21-7.69 for BF1; and 30.8.69 for BM2). 
Each sighting of an animal with a baby was recorded as a separate 
interaction irrespective of the actual ongoing behaviour between the 
monkey and baby. If the baby was with only one animal when it came 
into view or was lost from 8ight, then that part of the interaction 
was recorded as complete; otherwise breaks in observation were 
recorded as appropriate. If others became involved with a monkey 
with a baby., then the flow of behaviour was split into separate inter- 
actions just as if the baby was not there. If a monkey with a baby 
left an interactiorr in progress (and ceased to interact with others 
in the interaction) then this was recorded as the start of a new 
interaction between the monkey and the baby. ExampleB of this 
approach are given in fig. 9.2. 
After ca 9 weeks of age this approach was continued except that 
a break of observation was recorded if the monkey-baby pair came into 
sight or were lost from sight together. This therefore did not 
affect the overall proportion of interactionz the babies were 
scored in. One reason for selecting this whole approach was 
that it would not inflate or underestimate the natural division 
of the behaviour of older animals into social interactions which 
were usually quite distinct irrespective of the presence of a baby. 
9.2-5. Behaviour mcorded. 
In addition to3or instead ofthe behaviour pattems given in 
Section 8.2 the following constellations of patiems were zvoorded. 
Passive avoidance. Defined in Section 10.2.2. Move to or move near 
preceding this pattern were not scored unless passive avoidance was 
preceded by the subject giving some other behaviour 
(eg. present). 
Threaten. Defined in Section 10.1.2. Specific patterns (eege 
facial expressions) were recorded whenever Possible. 
ee Defined in Section 
M cis LFS 






FIGURE 9.2. Example of the division of social behaviour sequences 
involvin babies, into separate social interactions. The examples 
(i) to 
fiii) 
should be read from left to right. 
Key. A, B, C etc. = monkeys; b= baby; CIS = comes into sight; 
LFS = lost f rom sight. Solid line =*interaction in. progre8s between 
one monkey and baby; dashed line = interaction in progress with more 
than one monkey and baby; dot-dash line = interaction without baby. 
Curved arrows show monkeys joining or leaving interactions. (09 
(2), (3) between vertical markers are social interactions defined 
as distinct using the criteria noted in the text. 
With babies older than 9 weeks a break in observation (e. g. 
. start/finish of interaction not seen) was recorded where CIS and 
LFS are marked. When less than 9 weeks old this was not recorded, 
each sighting being recorded as complete when the baby was with 
only one other monkey at that time (see text). 
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The above were qualified by the context whenever' possible and 
appropriate. Contexts scored werevproximity, food position. water 
Position, grooming position, f rom the 
_presence or 
interaction with a 
third monkey (excluded grooming position) and as dyadic threats f rom 
a distance. They were also qualified to state whether or not the 
action was dyadic or greater than dyadic. (The meaning of these 
terms is explained in chapter 10. ) 
Friendly approach. An approach by the subject without threat which 
did not give rise to retreat (oi the pattems associated with retreat 
or submission) by the object. The object on some occasions threatened 
the subject. 'Non-friendly' approaches were not recorded as such but 
under the threat system. Friendly approach and follow were mutually 
exclusive. 
Leave. A monkey moved away from the animals with which it had been 
interacting or terminated its part in an interaction in some other way 
- for instance, by turning and feeding. This pattem excluded any 
form of fLight or avoidance. A baby-or infant being carried by a 
moWcey that left a social interaotionwas not itself recorded as 
leaving. 
Look at. For the purposes of quantification this was only included 
when it was not given in association with another behaviour pattem. 
In contact. Quantification was considerably simplified by ignoring 
all except the most obvious and lengthy instances of in contact. 
Play. Was generally scored in terms of combinations and not pelmuta- 
tions of playing individuals. Order was only considezed when one 
animal initiated play. 
Pay attention to. Subject(s) bent over a baby or infant in such a 
fashion that the details of their interaction with the object could 
not be More accurately scored. Moulh.. babr/place face close 
to baby 
in unspecified way was also recorded* 
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RaLaMaoming. The subject, either groomer or groomee, terminated an 
&110grooming bout. This is discussed in more detail in chapter * 
where details of the qualifications used to record context and the 
timing of allogrooming bouts are given. 
Run to. Subject ran towards a fight it had previously not been 
involved in. This did not specify in any way the action of the 
subject after approaching the fight. 
Subject with a baby/object with a baby. Used to define cases in which 
the subject or object was with a baby. The definition used varied 
with context. W In the case of friendly approach or leave any 
animal which at that instant was in the same interaction as the baby 
and being simultaneously approached or left, was recorded as 
object with a baby. (ii) In all other cases e. g. a subject with a 
baby making a friendly approach, leaving or performing any other 
pattern or an object having any other pattern directed at it, was 
recorded as subject/object with a baby only when it was actually in 
contact with the baby (i. e. in contact in a general sense and not as 
defined in pattern 52). The. identity of specific babies was record- 
ed. 
Finishes previous behaviour was not specifically recorded except in 
special cases such as grooming (see above). 
A key problem with a study of this sort is knowing whether all 
behaviour patterns were being scored with equal efficiency 
(Altmann 
1965). This is especially true with the more oýscurv patterns which 
might easily be ignored in pieference to the more obvious ones. Since 
there was only myself observing it was not' possible to get an inde- 
pendent check on this. It was recognized, however, that certain 
patterns were being under scored. These patterns 
(including several 
orientation postures, contact, ignore, avoid, end grooming, 
leave, 
look at and cradle) were coded into the data but excluded 
in some 
specific searches, for instance, when examining 
the relative socia- 
bility of individuals 
(chapter 14). 
*See ptie 214.. 
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An additional problem was to be sure that the level of de8cription 
used was relatively uniform throughout the period of data collection 
and for different types of interaction. Considerable experience in 
recording protocols had been gained during the population study and 
the rejection of the first 479 interactions (Section 9.2.2) resulted 
in the exclusion of interactions recorded before the technique had 
stabilized. Details of the level of description used are illustrated 
by examples of the data in fig. 9-3. Apart f rom the inclusion of 
some of the constellations of pattezus listed abovelit corresponds 
b 
010801Y to the level of description Used by Altmann (1962,1965,196ý)* 
9-3. TECHNIQUES OF ANALYSIS. 
Social interactions were coded and fed into a Digital Line 8 
computer where the relevant 8earches were made. The 8y8tem u8ed, 
a general one for ethological data, wa, 8 developed by D. - Vowles and 
J. Clark and more xvcently by C. Holmes. C. Holmes modified and 
developed new programs specifically for this analysis. Results on 
the interactions between individuals were obtained in the form of 
matrices which were manipulated and interpreted on an I. C. L. 4-75 
computer using programs written by the author. 
For each interaction two types of data were pxepared, both in 
a verbal format. The following is an outline of the major features. 
(i) IE-datal or data on the backgrouad to the social interaction. 
Th18 included: 
The interaction code nim r. 
The date. 
The time in 15 minute periods. 
Whether the record of the interaction was complete and if not whether 
the breaks came at the start, middle or end. 
The types of behaviour included (7, categories CUSCUS8ed in chapter 
19. 
Whether grooming was included and if so whether the duration was known. 
The sexy age-sex class and identity of the participants. 
Whe re the re 
was incomplete infoxmation this was coded in as much detail as possible. 
The number of animals partioipating in the interaotion. 
ZIGURE 3.2. Examples of data used for the analysis of social behaviour. 
! Lxami2le 1. Protocol. 
BF1 runs to AF2 and is lost from my sight against AF2'8 chest. 
SF1 approaches AF2 and BF1 and sits with her arm around AF2. 
AF2 threatens SF1 away. (l. Sept. '69, ll4qh). 
E data 
319 SEPT 1ST- 11-- 0300 
AGON MATE APEk COMP 
FEMA ADUL QFEM SUBA. QYM BOY QMM U3- 
M13- M16- M24-- 
B data 
319 
1 SM24 FA- OM13- 
2 SM24 VVEN OM13- 
3 SM16 FA- OM13 OW24. 
3 SM16 FA- OY124- 
4 SM16 SITC SIDE OM13 OW24. 
5 SM16 ARYA OM13 OW24. 
6 SM13 SW24 THRE PROX FMOD CM16. 
7 SM16 DISP PROX MOD FROM OM13 OW24-0 
Example 2. Protocol. 
SD11 threatens JD13 over proximity. Thii 
intensity lip-smack face, but SM1 keeps 
expression changes into a teeth-chatter 
then teeth-chatters and presents to JM3 
169, -shortly after 1458h. 
) 
E; sits facing him giving a low- 
threatening. and the juvenile's 
face. SM1 threatens it again, 
and turns away from it. 
Z1. Sept. 
E data 
378 SEPT 1 ST- 14- 0045 
AGON COMP 




1 SM5- THRE PROX FMOD OMS-. 
2 SIM18- LSF- OM5-. 
3 SM5- THM PROX FMOD 011418-. 
4 SM8- TCF- OM5-- 
5 SD15- TMIE PROX FMOD OMS-. 
6 SM5- TCF- PRES OMS-. 
7 SD15- LEAN OMS- -0 
ZIUMall, continued: 
4xjaz iftj Protocol. 
BM2 is alone in a tree and screaming ...... JM2 runs to the tree and climbs up to it. He picks it up, holds it to his chest and teeth- 
chatters to it 'vigorously (1741). The baby changes its calling to 
chups. JF2 climbs up and joins them (1741J) and bends down teeth- 
chattering towards B1,12's face. She starts to groom JM2. While BM2 
is cradled in JY12's lap it gives occasional chups and cheePs. At 
1748 the baby climbs onto JM2's shoulders while he is bein groomed. 
JM2 looks up at it, teeth-chatters vigorously and gets up 
fBM2 
having 
clung onto his back) 80 terminating the grooming. He moves carrying 
BM2 to the next tree and is lost from sight. '(Z7. Aug. 169). 
E data 
234 AUGU 27TH 17- 
APEA C OMP ALEN GROO 
MALE FEM& JUVE QX&L 
M7-- M18- M25-- 
0300 
Q, M BOY QN&L U3- 
B data 
234 
1 SM25 DISS . 2 SP17- FA-- OM25- 
3 SM7- VEMB OM25- 
4 SV17- CR&D OM25- 
5 SM7- TCF- OM25- 
6 SM25 BABB CHIP OM7-. 
7 SM18 FA- OX7- OW25. 
7 SM11 8 FA- ON25. 
8 SM18 SITC OM7- Ud25- 
9 SM18 TCF- OX25. 
10 SM18 GROO OM7. OW25. 
11 SM25 SIST 0147-. 
12 SM7- TCF- OM25. 
13 SM25 CDOR OM7-. 
14 SM7- CARR OM25- 
14 SM7- SW25 EM)G GELE IZAV OM18.0 
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An example of E-data is given in Fig. 9-3. This data was used 
for two purposes - either to search for the frequency of events or 
combinations of events coded in the E-data (e. g. tbe-number of groom- 
ing interactions at a certain time of the day) or to search for 
specific interactions (e. g. all those involving adult males) and then 
to hold these for specific searches of the corresponding B-data. 
(ii) B-data or data giving the sequence of behaviour in a social 
interaction. 
Each interaction was num red to correspond to the relevant E-data 
and edch line of this data (see Fig. 9-3) , in the typical state i 
included a 8pecification of: 
The subject - the individual 
(identified as accurately as possible 
in terms of its individual name, or failing that age and/or sex if 
known) which made the behaviour patterri(s). 
The verb(s) one or more of the behaviour patterns specified in 
Sections 8.2 or 9.2-5. 
In some caseý a qualifier to the verb giving additional specific 
information (e. g. in the case of p assive avoidance whether this 
occurred over proximity or a water position). 
The object. - the individual to which the behaviour pattem was 
directed. 
Lines included an event numb8r. All lines with the same number 
referred to behaviour that happened simultaneously, and the sequence 
of event num rs corresponded to the sequence of events in the inter- 
action. 
The format of this data wa8.8emi-flexible , for instance , objects 
could be omitted if required. Breaks in observation were also coded. 
The system deals with the order of events and not the time separat- 
ing them. B-data was used for two main types of searches either on 
a complete data tape or on specific subsets of 
data preselected by 
Fr-data searches. Searches for individual verbs or subject - verb - 
object combinations gave information on the 
frequency Of specific 
behaviour patterns and the frequency with which individuals gave 
(or received) patternsto 
( or from) other individuals. More 
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Complex searches peimitted the examination of transitions either between 
line 8 with the same event number or between lines with consecutive event 
numbers. The data was carefully coded and searched so that all transi- 
tiOns were based on either inter-individual or intra-individual transi- 
tiOns (as required) and never a mixture of the two. .. 
The reader will be aware that the above techniques of analysis 
are potentially more powerful and sophisticated than the method of 
data collection. For this reason the examination of transitions, 
for instance, was kept to a minimum and used only to answer specific 
questions. No overall matrix of transitions was produced. The 
technique assumes that patterns commence in a chain-like sequence 
and7although it records when patterns or events occurred simultaneously-p 
it does not cover cases in which patterns started sequentially but 
continued simultaneously. The'data collection method, based on only 
one examination of the interactions and not the repeated examination 
of video-recordings or film, will tend to overemphasize the simul- 
taneOU8 occurrence of patteras. 
9-4. SUMMARY. 
The methods used to sample the distribution of social behaviour 
between the 25 individuals in one gnup of monkeys are discussed. 
The technique involved recording all of the social behaviour 
visible to the observer during timed observations sessions 
(con- 
tinuous recording sessions). This method was selected in prefer- 
enoe to following the behaviour of one individual at a time because 
it focused on social interactions ''and the flow of behaviour between 
individuals, rather than intra-individual behaviour. A social 
interaction was defined as a continuous bout of continuous social 
behaviour between two or more individuals. 3192 interactions were 
collected at a mean rate of one every 2-7minutes and the analysis 
presented in subsequent chapters is based on 1740 of these 
(spread 
throughout the daylight hours) from the non-mating season. It 
is recognized that there are several potential sources of 
bias in 
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the data collection technique and these are discussed. The data 
Was, examined using a computer progTm=ed to permit analysis in 
terms of the frequency of events (or combinations of events), the 
frequency of behaviour patterns being used between individualsp and 
transitions of behaviour between and within individuals. 
